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The first steam locomotives were The modere steam “Mogul” 
- gud 
analy ons £m be horse-drawn bears little resemblance to its 
icles of their period. ancestors of 100 years ago. 


An Industrial Pace-Maker 


HE last ceritury has witnessed American in their day, advance agents of steam locomo- 
transportation grow from a modest strip- tion—ancestors of the modern engines that now 
ling into a full-fledged giant with more than haul some two-score cars with perfect ease. 
his share of responsibilities. Regarded with skep- They were ancestors, too, of the powerful oil- 
ticism a hundred years ago, this unpromising electric, with its low-cost fuel, quiet operation, 


infant has gradually welded the country into an and unrivalled flexibility under varying 


industrial unit that has no peer the world over. loads 
And he isonly just beginning! Briefly, the oil-electric locomotive is one in 


As a matter of history, the interval between which an Ingersoll-Rand engine operates a high- 
the earliest and the most recent developments in capacity generator, the latter furnishing power 
railroading is not so great. To be sure, there is a to several electric motors. By the adaptation of 
vast mechanical difference between the “Tom its oil engines to railroad uses, Ingersoll-Rand 


Thumb” of 1830 and the massive locomotives Co. has again contributed to industry, and has 
of our own inventive age. sponsored an idea which 


But the “Puffing Billies,”’ INGERSOLL-RAND COMPANY is as sound in principle and 
the “Tom Thumbs,” the 11 Broadway ‘ New York City application as the I-R de- 


“Stourbridge Lions’ were, Offices in principal cities the world over velopments of other years. 


Ingersoll-Rand 
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“Speed Up with Air” 


The road builder, the street de- 
partment, and the public service 
company have a new slogan, 

“Speed Up with Air” 

Modern portable air compressors 
and handy hammer drills, concrete 
breakers, clay spaders, portable 
hoists, speed up road grading, street 
repairs, rock or clay trenching, to 
a rate of accomplishment undreamt 
of only a few years ago. Labor 
costs are cut in two, improvements 
are finished earlier, interest losseson 
waiting capital are reduced, public 
good will is fostered. 

Sullivan Portable Compressors 

A booklet, “Engineering Opportunities with 


the Sullivan Machinery Company” will 
be sent free upon request 


and Sullivan compressed air tools 
are widely known and used in this 
construction field. They embody 
a generation of experience in the 
design and use of compressed air 
equipment for the miner, quarry- 
man and contractor. They are mar- 
keted by 22 Sullivan branch offices, 
assisted by leading dealers in more 
than 50 cities. 


Sullivan equipment is built and 
sold by engineers, graduates of col- 
leges like yours. In this work, en- 
gineering knowledge and ability 
find full play, and are well re- 
warded. 

Catalogues on Sullivan Air Compressors 


and equipment are yours for 
the asking 


COMPRESSORS .- AIR LIFT - COAL CUTTERS . DIAMOND CORE DRILLS - ROCK DRILLS 


PORTABLE HOISTS .- 
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“If you retain this Firm— 












It is our opinion that you 
will get the best engineering 
| service that is available in 
this country, that the work 
| will be done within the es- 
timate they furnish you, and 
that they will produce a 
structure which will be de- 
finitely permanent and dur- 


able.” 


*Part of a letter from a Stone & Webster 
client to a prospective client 
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The Engineer in Politics 


Trained engineers are required to administer the various 


N an article published some years 
] ago, I remarked that a good deal 

had been written and said in re- 
gard to the unfortunate fact that so 
few engineers ever occupy important 
administrative and executive positions 
in life as compared with men of other 
professions, lawyers for instance, many 
of whom secure such positions. The 
point of this article is to put forward 
again» that engineers, both young and 
old, take more interest in politics and 
by so doing not only fulfill their plain 
duty-and help the communities in 
which they live, but also supplement 
their technical experience with a 
broader understanding of men and 
affairs. There would be more en- 
gineers rightfully in prominent posi- 
tions both in public and in private 
business life if more engineers had 
taken supplementary courses in the 
great graduate school of American 
politics. Very few engineers in gen- 
eral, and in particular, as I can testify 
- from personal knowledge, very few 
graduates of the Massachusetts Insti- 
tute of Technology, are active mem- 
bers of political party organizations. 
This is bad for the country, as no 
democracy can be conducted properly 


Editor's Note—The author of this article, 
Mr. Thomas C. Desmond, is a graduate of the 
Massachusetts Institute of Technology, Course 
I, 1909. Mr. Desmond is President of the 
T. C. Desmond & Co., Inc., Engineers and 
Contractors, of New York City and a former 
President of the Newburgh Shipyards, Inc. 
Mr. Desmond has also had a considerable ex- 
perience in civic and political matters: he is a 
member of the New York Republican County 
Committee, President of the New York Young 
Republican Club and Chairman of the Com- 
mittee on Public Affairs of the Union League 
Club of New York. He is Vice President of 
the M. I. T. Alumni Association for this year 
ind aes of the Technology Clubs Asso- 
ated, 





departm ents of government 


T. C. Desmonp, 09 
President of T. C. Desmond, Inc., New York 


without political work from its citi- 
zens, and bad for the engineers them- 
selves. 


By “Engineers in Politics” we mean 
engineers active in city, state or na- 
tional political-party organizations, 
that is, engineers who take the time 
necessary to study the political issues 
of the day, who familiarize themselves 
with the machinery of popular gov- 
ernment, who belong to local political 
clubs, who attend political meetings 
and party conventions and strive con- 
tinually in a practical way to make 
their beliefs effective as regards good 
candidates for office and good party 
programs of legislation. Engineers 
active in politics in this way will 
benefit greatly the communities in 
which they live and will themselves 
be benefited. Let us consider this 
personal side first. 

Activity in politics and in general 
civic matters will benefit an engineer 
greatly because it will bring him into 
close and friendly relationships with 
other men of entirely different out- 
looks on life. It will give him a 
broader sympathy and understanding 
with men of other businesses and pro- 
fessions. It will strengthen his place 
in the community as a citizen and as 
a man and not merely as a technical 
machine. By greatly enlarging his 
personal acquaintance it will give him 
the opportunity of learning to be a 
quick and accurate judge of men, 
which is a qualification necessary for , 
the man who would hold an important 
executive position. 

Activity in politics and in commun- 
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ity affairs, taking part in discussions 
at general meetings, etc., will help to 
teach the engineer how to express his 
ideas in terms that will be understood 
by other men. It will help to develop 
in him the power of forceful expres- 
sion, the ability to persuade other 
men of the truth of what he says. 

Activity in politics will also teach 
the engineer something he seldom, if 
ever, learns from his technical experi- 
ence, that is, to judge shifting data. 
This point about shifting data is wor- 
thy of the strongest emphasis. Most 
engineers have learned to reason cor- 
rectly from data which are fixed and 
determinate, as is usually the case in 
purely engineering problems; but few 
engineers ever get so that they can 
fulfill that qualification which is so 
often required and vitally important 
in high administrative positions, the 
ability to find quickly the approximate 
truth from a complex problem not 
capable of exact solution where the 
data are perhaps changing even while 
a conclusion is being reached. Ex- 
perience in studying political problems 
and in making decisions in political 
matters will help to develop this qual- 
ification in the engineer. Such experi- 
ence would help to qualify for the 
presidency of a great corporation 
many a man who is now just a good 
chief engineer. 

Few good engineers ever get beyond 
the chief engineer stage. They remain 
in a state of mind where they would 
be almost lost in dealing with the in- 
definite problems continually coming 
before an administrative executive, 
problems in which only a few mo- 
ments’ time can be given to considera- 
tion before a decision must be made; 
problems which no slide-rule or math- 
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ematical tables can solve and in 
which a pretty complete knowledge of 
general affairs is helpful for a correct 
solution. Engineers would occupy 
more executive positions of prom- 
inence, instead of letting the lawyers 
have most of them, if like the lawyers 
they sought more experience in poli- 
tics of the kind which helps to give the 
training prerequisite to the proper 
filling of such positions. 

In general, it will be a great benefit 
to the community in which the en- 
gineer lives to have him give part of 
his time to political work. It could 
easily be shown that most of the fail- 
ures of our democracy, and we are far 
from having in America a very suc- 
cessful democracy, are due to the fact 
that a great many of our best quali- 
fied citizens do not attend properly to 
their political duties. On this ground 
alone it would be well to have en- 
gineers active in politics. But above 
this general reason there are several 
special reasons why the influence of 
engineers in politics would produce 
much good. 

In the first place, the average 
engineer would bring him into poli- 
tics, regardless of everything else, a 
straight, clean character. In spite of 
the many faults and deficiencies of 
engineers as a class there is little 
question that association with en- 
gineering work does tend to bring out 
all there is of truth and honesty in a 
man. Just trying to design and build 
things strong and straight is what an 
engineer does all the time, and a little 
more of that spirit and influence in 
American politics would answer many 
of our governmental problems. There 
has been too much of the worst kind 
of the second-rate lawyer spirit of 
equivocation and specious pleading in 
American politics and too little of the 
straightforward, constructive, honest, 
unselfish work done by men to whom 
that kind of work is a matter of 
course. 

While acknowledging the patriotism, 
the devotion and the vision of many 
of the lawyers who have borne the 
burden of public service and political 
work in the past when men of other 
professions and businesses, including 
engineers, were shirking this burden, 
one cannot help but think that it 
would be a very good thing for the 
country if the places of many lawyers 
now in public life were taken by en- 
gineers. The lawyer has essentially 
an analytical mind and is primarily a 
critic, while the engineer is essentially 
a builder and is accustomed to driv- 
ing through constructive programs, of 
planning things definitely and then 
completing them. 

The special familiarity of engineers 
with many of the functions of a gov- 
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ernment is another reason why their 
influence in politics would be for the 
good of the community. City gov- 
ernments in particular have largely to 
do with‘engineering matters, such as 
the building and care of streets and 
pavements, sewers, water and lighting 
systems, etc. State and national gov- 
ernments also are largely concerned 
with the administration of engineer- 
ing matters. 

Our first American President, and 
one of the greatest characters the 
world has so far produced, George 
Washington, was trained as an en- 
gineer in his youth, and the example 
which he gave of constructive public 
service should be an inspiration to all 
other engineers. 

There are many reasons why, in 
working on modern national problems, 
the help of engineers will be especially 
effective. This is largely an engineer- 
ing age and engineers are responsible 
for much of the complexity of modern 
life. The development of applied 
science, with its tremendous effects on 
the economics of production, has 
changed greatly the relations of peo- 
ple to each other and the relation of 
the government to the people . 

With no sacrifice of individual lib- 
erty, except where that individual lib- 
erty menaces the public welfare, more 
attention should be paid to the health 
of our people. In this work our sani- 
tary engineers can be of the greatest 
assistance. The marked lowering of 
the death rate that has come in many 
cities from proper engineering super- 
vision of matters of water supply and 
sewage disposal is known to all. The 
beneficial results which follow proper 
engineering attention to matters of 
street cleaning, garbage disposal, etc., 
are also very important. Engineering 
studies of the housing conditions of 
our people, particularly in the tene- 
ment districts of the large cities, may 
also be productive of much good. We 
are a prodigal, reckless nation, reck- 
less of the health and lives of our peo- 
ple even while we have the scientific 
means at hand to preserve them. 
Needless deaths and needless sickness 
certainly make for national ineffi- 
ciency, and engineers can show very 
well the advantages of helping to safe- 


‘guard the public health. 


Is a democratic form of government 
really unsuited to human nature as it 
now exists? Is a strongly centralized, 
autocratic government really a better 
form of government under which ‘to 
live? To every American who still 
cherishes the democratic ideals for 
which his forefathers fought the an- 
swer must be “No” to both of these 
questions. But at the same time the 
obligation rests with the man who an- 
swers “No” to see to it that he does 





his part toward making our ideals of 
democracy practical. American e¢; 
gineers have always answered the ¢,l| 
to national duty in times of war, and, 
if they can be brought to realize fully 
the need, they will answer the quieter 
calls to duty in times of peace. 

The public has been made familiar 
of recent years with the extraordinary 
results of increase in efficiency of pro- 
duction which have attended the intro- 
duction by engineers of the principles 
of scientific management into many 
industries. In a few cases where 
cities have appointed city managers, 
engineers have been given these posi- 
tions, and have done well in carrying 
out some of the principles of scientific 
management in the administration of 
city affairs. This is of course a good 
thing and it is a tribute to engineers 
that they should be hired as capable 
city administrators. But if engineers 
are to be most effective for good gov- 
ernment, they should be not merely 
governmental employees, but the men 
of power behind the government as 
well, the leaders of public opinion, and 
this implies that they should be active 
in city, state, and national politics. 

The interest of engineers in politics 
should not be merely a temporary 
thing, kept up during some particular 
campaign. It should be a lifelong 
interest, kept up as a matter of duty. 
By activity in politics, and particular- 
ly activity in political party organiza- 
tions, engineers will be able to make 
their beliefs effective in a powerful 
way. They will be able to affect the 
currents of public opinion at the 
source. With more good men active 
in party organizations, other good men 
will consent to stand as candidates for 
public office. We shall get back more 
of that fine spirit in American life 
which deems it a high honor to serve 
the State. And a popular respect for 
government, brought about by the 
kind of democratic government that 
can be respected, will do much to help 
America. 

Will engineers forever be content to 
remain technical subordinates and let 
others manage their government: 
This is a time after a great world up- 
heaval. New problems, many of 
them resulting from the World War 
are constantly coming up for solution 
by our political leaders and the elec- 
torate. During this vital period 
national adjustment, when democracy 
as never before is on trial, shall en- 
gineers keep giving their best thought 
to their blueprints, with never any 
visions beyond such things as the 
strength of materials? Let it rather 
be said that engineers who live in this 
great democracy will fulfill their dut 
as American citizens by taking an : 

(Continued on page 92) 












HILE the Public Utility busi- 
W ness requires the highest grade 

of financial supervision and 
skilled business management, its oper- 
ation is based on engineering practice 
and its success as an efficient business 
propositiqgn depends on the engineer- 
ing skill exerted in its behalf and the 
solving of its engineering problems. 

In dealing with this subject I shall 
inject a local flavor into the discussion 
by describing briefly the growth of the 
Boston Edison Company looked at 
from an engineering standpoint, and 
describe some of the problems that 
have been put up to the engineers of 
the Company from time to time and 
how they have attempted to solve 
them. Most of the solutions have 
been successful, while some may have 
been the opposite. 

As a young engineer located in New 
York, I was sent over to Boston in 
1886 to make an inspection of the first 
station of this Company. It was lo- 
cated in a stable in the rear of what is 
now the main office building of the 
Boston Edison Company. I arrived 
in Boston during a heavy snowstorm, 
and found my way up through the 
crooked, narrow alley to the boiler 
room door. Snow which was coming 
down through holes in the roof, had 
already covered the tops of the 
boilers, and had formed a layer of 
slush on the fireroom floor about two 
inches deep. The little power plant 
itself, protected from the storm, was 
crude in the extreme. The whole 
station was a dilapidated spectacle in- 
deed, and it would not be worth 
remembering or referring to if it were 
not for the fact that it was the begin- 
ning of the engineering work of the 
Company. 

A few months later the adjoining 
property was purchased and there was 
installed therein what was at that 
time a model station. In the light of 
today it is almost impossible to realize 
that even that station, modern in 
1886, had any elements in it which 
were a distinct advance in the indus- 
try, and yet such is the case. 

High speed, single cylinder engines, 
directly connected by a belt to electric 
generators had been in use for a com- 
paratively few years, but the plants 
in which there was more than a single 
installation were rather rare, and the 
problem of operating two or more gen- 
erators in parallel turned out to be 
very largely a question of the engine 
governors. There was a tendency for 





The Relation of Engineering to Public Utility 


Descriprion of some of the engineering problems in the field of 


public utilities 


C. L. Epcar 


President, Edison Electric Illuminating Co., 
Boston 


the engines to race and the load to 
shift from one generator to the other 
in a very uncertain manner, As I 
look back on this condition from the 
standpoint of today, it seems to me 
that this was the real problem before 
- central station engineers of that 
ay. 


This article is an abstract of the 
Aldred Lecture presented to the seniors 
of the Massachusetts Institute of Tech- 
nology by Mr. C. L. Edgar. It was 
especially prepared in this form by the 
author who is exceptionally well quali- 


fied to write on this subject. Mr. 
Edgar, as president of the Boston Edi- 
son Co., has had_an opportunity to 
make a careful study of the various 
phases of the public utility field and it 
is our belief that his article will be oj 
interest to our readers. 


We installed fifteen of these engines 
in this new station, connected to thirty 
generators, and they were finally 
made to work very satisfactorily in 
multiple. 

We had an experience which reflects 
very critically upon the engineering 
knowledge we possessed at that time. 
This station had been operating less 
than six months when it was entirely 
crippled by a fire originating in one 





AN EXAMPLE OF THE MODERN 
SUBSTATION 


Note that the building is made windowless 
to reduce fire hazard. 
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of the feeder regulators and spreading 
to the walls and ceiling of the dynamo 
room. I am _ personally, perhaps, 
more to blame for the condition which 
caused this fire than any other one 
man. 

During the two or three years pre- 
vious to my coming to Boston, I had 
been installing small central stations 
in half dozen or more of the cities in 
Eastern Pennsylvania. I had very 
carefully lined the walls and ceiling 
with hard wood, beautifully varnished, 
and erected on the walls a series of 
bus bars made of round copper bent 
into all sorts of shapes and clamped 
to the wall by ordinary hard wood 
cleats. The feeder regulators, which 
were furnished by the manufacturers 
in ventilated wooden ¢rates were care- 
fully hidden behind this hard wood 
veneering so as to create a handsome 
looking interior. 

Although I suppose we knew that 
electricity produced heat, none of us 
had had any practical experience in 
having this fact brought home to us 
in a convincing manner. I have often 
wondered since why these various 
stations did not burn down almost be- 
fore I was able to leave town. 

Having established this practice in 
Pennsylvania, I repeated it in the first 
station in Boston. The inevitable 
happened, the resistance coils became 
red hot, and fire resulted. 

This shows how little we really 
knew of the force which we were at- 
tempting to harness way back in the 
80’s, and indicates the kind of prob- 
lems which were put up to the en- 
gineers of the Company at that time. 

This station was, of course, run non- 
condensing. As the amount of water 
necessary for condensing purposes 
weighs about six hundred times as 
much as the coal burned under the 
boiler, the practice of condensing had 
to be entirely eliminated. This sta- 
tion supplied three-wire, direct current 
in an area of only one-half of a mile 
radius. It started in with an over- 
head system carried onethe roofs of 
the neighboring buildings, and many 
and varied were the engineering prob- 
lems of getting from one roof to an- 
other and erecting on these various 
roofs structures for the support of the 
wire which would not break down the 
roof. A few wires were immediately 
put underground, and I have very dis- 
tinct recollections, even at this late 
day, of walking down Tremont Street, 
near the side door of what is now the 
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Hotel Touraine, and seeing the so- 
called insulating compound oozing up 
between the cobblestones. 

The question of grounding the neu- 
tral wire, the question of installing 
fuse blocks in each of the manholes, 
not only upon the feeder which ran 
from the station to the manhole, but 
upon the mains running between man- 
holes,—all these came up and were 
settled in these early days by the 
engineers connected with our industry. 

It was only a year or two after the 
starting of the first station that a sec- 
ond station was installed in Hawkins 
Street near Haymarket Square, in the 
North End, and this one went through 
the same process of elimination of 
progress as did the first station. This 
station was, of course, also non-con- 
densing. 

It was in 1889 that we decided to 
install a third station, and we picked 
out land at the foot of Pearl Street on 
Atlantic Avenue. 

Here we had an entirely different 
problem. We had plenty of salt 
water for condensing, and we decided 
to build a station very much larger 
than the other two combined. I had 
heard that some of the German com- 
panies had developed vertical engines 
with dynamos connected directly to 
the shafts of the engines, so I made a 
visit to Berlin, in 1890. ; 

There I saw in actual operation 
vertical engines of considerable size 
directly connected to electric genera- 
tors. On my return to this country, 
I got in touch with two or three manu- 
facturers of Corliss engines and told 
them what kind of installation I was 
proposing to make and asked them for 
bids. I was turned down completely, 
—in fact, one engineer, the head of 
one of the largest Corliss manufac- 
tories of his time, went on record in 
writing that the idea was a crazy one 
and that his firm would not consider 
it for a moment. 

Persevering, however, we finally in- 
terested the parent Company—that is, 
the General Electric Company, or its 
predecessor, and they designed and 
had built for them a number of verti- 
cal engines of 400 kilowatts each. A 
200 kilowatt generator was connected 
to each endeof the shaft and we pur- 
chased and installed three of these 
units. These were the first vertical 
engines in this country used for elec- 
tric light and power purposes, and 
marked an epoch in central station 
construction. 

While the first two stations had 
feeders running from the stations to 
the various manholes which distrib- 
uted mains to the customers, there 
was no direct connection between the 
two stations themselves. If trouble 
occurred in one station, the customers 
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A UNIT OF THE SECOND LARGEST 
POWER STATION 


One of the turbo-generators at the new Edgar 
station. This single unit supplies’ many hun- 
dred times more power than the entire power 
plant shown on the opposite page. 


of that station immediately lost their 
service. In planning the waterside or 
third station, we not only installed 
exactly the same feeder and main sys- 
tem that I have described, but we also 
installed tie lines from the third to 
both the first and the second stations. 

As years went on we were able to 
shut down either one or the other of 
the first two stations during the light 
hours of the day or during the sum- 
mer months, and thus get a benefit 
from the greater efficiency which we 
obtained at the third station, due 
somewhat to the larger units, but prin- 
cipally to the condensing of the 
steam. . 

It was also at this time that we had 
an interesting development in the 
introduction of storage batteries. One 
small battery had been installed in one 
of the uptown stations in New York 
City, and we had heard stories of in- 
stallations in Europe of large size 
which further excited our interest. I 
again visited Berlin in 1893, where I 
found that great advances had been 
made in storage battery manufacture, 
so I ordered a sizable installation to be 
installed here in Boston. 

From that time to this we have in- 
stalled batteries periodically, which in 
later years were made in America 
under both American and German 
patents. 

In all these various battery installa- 
tions, we had one conspicuous failure. 
As storage batteries will operate only 
on direct current, and as the Company 
does not supply such current outside 
the city of Boston proper, unfortu- 
nately all alternating current districts 
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are compelled to get along without th: 
added safety due to batteries. 

In our alternating substation in 
Newton, we had installed some motor 
generators for supplying the Street 
Railway Company, that is, we turned 
high tension alternating current 
through a motor direct connected to a 
500 volt direct current generator. We 
conceived the idea of making use of 
this 500 volt direct current and in- 
stalling a storage battery of - that 
voltage. This was not for the purpose 
of increasing the reliability of the 
street railway service, but was in- 
tended to work backward through the 
motor generator and add reliability to 
the local alternating service. This 
may sound rather complicated, and in 
fact it was decidedly so,—not so much 
in theory, but because of the various 
devices that had to be installed to get 
the stability of the direct current gen- 
erator as the result of the installation 
of the storage battery, back through 
the motor and on to the local alter- 
nating circuits. We experimented 
with this for a number of years and 
finally gave it up as a more or less 
impossible task. ‘This was, I think, 
the first and last experiment that has 
ever been tried to back up an alter- 
nating system with storage batteries. 

It seemed in the beginning an al- 
most impossible task to so insulate 
battery boxes that they could be kept 
free from grounds, owing to the 
sulphuric acid fumes which filled the 
room. These fumes not only destroyed 
the insulation, but attacked the steel 
work of the buildings, and in fact 
played havoc with all known methods 
of construction. The installation of 
storage batteries today is a _ very 
simple problem made simple, how- 
ever, by the series of experiments that 
were carried on by us and by other 
central stations during a long period 
of years. 

This method of making and dis- 
tributing electricity in Boston con- 
tinued until the later part of the 90’s, 
with practically no change except the 
installation of larger machines. In 
the meantime, we had purchased 
control of a competing company which 
was using the alternating system and 
had purchased a large piece of prop- 
erty in South Boston which was the 
site of the shipyard where the old 
“Constitution” was built and launched. 
We began to hear stories of the de- 
velopment of the steam turbine and 
were so much impressed that we 
started the construction of a turbine 
station on this land lately acquired in 
South Boston. The turbine room was 
designed for the installation of 12— 
5000 kw. units. These turbines were 
being developed by the General 
Electric Company, and, as the result 
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of these experiments, we made our 
first installation in 1904. 

In order to carry sea water to the 
base of our condensers located under 
the turbines, it was necessary to con- 
struct tunnels submerged a number of 
feet below ebb tide and a number of 
hundred feet in length. These have 
given us considerable trouble in years 
past by being blocked up by a growth 
of mussels. The problem of prevent- 
ing the mussels from blocking up our 
tunnels, has been put up to the proper 
department of the Massachusetts 
Institute of Technology, and it is now 
making a study of this whole subject 
and has made us a report within the 
past few weeks of some rather definite 
suggestions as to what we should do. 

From that time on our business 
grew by leaps and bounds, and today 
there is installed in that building, 
originally designed for 12—5,000 kw. 
machines, 11 machines ranging in size 
from 5000 at the one end to 30,000 at 
the other, a total of 186,000. When 
that station was built in 1904, I do not 
think that any of us by the wildest 
stretch of the imagination could have 
actually designed and started to build 
the station with the idea that we 
would ever get to 186,000 kilowatts, 
and yet this was all done inside the 
space of twenty years. 

The erection of this station a num- 
ber of miles distant from where the 
electricity was to be used again gave 
us an entirely different problem of dis- 


tribution. In the beginning we in- 
stalled underground cables to the 
three existing stations in Boston 


proper and transmitted electric cur- 
rent at 6,000 volts and then redis- 
tributed it from these existing stations 
in exactly the same manner as if it 
had been produced in the stations 
themselves. 

We soon found that we could dis- 
continue the steam plant in the first 
and second stations and depend en- 
tirely upon service from South Bos- 
ton. The steam plant in the third, or 
Atlantic Avenue Station, was allowed 
to remain very largely for emergency 
use, and even yet we operate portions 
of it during certain hours of the win- 
ter for use in the immediate neighbor- 
hood, 

As time went on we found that we 
needed other centres in Boston proper 
from which to distribute feeders, and 
we proceeded to erect at these centres 
what are commonly known as substa- 
tions, the current being brought into 
them from South Boston, transforme1 
into direct current by means of motor 
generators, and redistributed from 
that centre just the same as if they 
had their own steam plant. The most 
notable of these substations and the 
one which has attracted most atten- 
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tion from the casual observer is that 
erected on Chauncy Street. It is 
notable in that it has no windows or 
doors above the first floor. It is 
built in this way for fire protection, 
and is ventilated entirely through the 
roof. It has the disadvantage of 
cutting off the daylight from the men 
working within, but it has been in 
every way a success. We now have 
three of these windowless substations. 


Soon after we started the erection 
of the South Boston Station, we began 
to acquire the electric properties in 
some of the neighboring cities and 
towns, and these were reached elec- 
trically in exactly the same way as 
those that were located in Boston 
proper. We naturally had to increase 
our transmission pressure as occasion 
required, but the current was sent 
from South Boston to Framingham, 
for example, where we redistributed it 
as it had been done by the owners of 
the original Framingham station. It 
soon developed that, like the two sta- 
tions in Boston, there was no economic 
need of the steam plants in these sta- 
tions, and they have all been dis- 
mantled and sold. We now cover 700 
square miles of territory, supplying 40 
municipalities and towns, and have 
nearly 200 substations scattered 
throughout this entire district. 

Some five years ago, we appreciated 
the fact that the time was near at hand 
when our South Boston station would 
be filled with machinery, and we 
would have to look elsewhere for a 
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site for a generating station. Distance 
from Boston was of comparatively 
little importance, but deep water for 
coal handling and plenty of water for 
condensing purposes were the prime 
requisites. We found such a location 
on the south side of the Weymouth 
Fore River, directly across from the 
Fore River Shipbuilding Works of the 
Bethlehem Steel Company. We suc- 
ceeded in getting about sixty acres 
and in 1923 started to build the first 
section of what is called the Edgar 
Station, which is the last word in cen- 
tral station construction. The partic- 
ular novelty is the question of steam 
pressure. 

When the company was started in 
1886, a hundred pounds per sq. inch 
was common practice. This was 
gradually increased when we erected 
our new stations until 300 or 400 lbs. 
was the practice when we were design- 
ing this new station. There were 
some arguments in favor of running 
up from 300 or 400 to 500 or 600 Ibs. 
and using such pressure in the normal 
way. Some of our engineers, how- 
ever, made the suggestion that we 
jump to 1200 Ibs. and this practice 
was finally adopted. 

A boiler of 1200 lbs. pressure was 
installed and this operates a turbine 
which takes steam at this pressure and 
discharges it at 375 lbs. into a header 
which is connected to the ordinary 
boilers and which supplies the ordinary 
turbines, these latter in turn taking 

(Continued on page 90) 





TWENTY-FIVE YEARS AGO; THE LAST WORD IN POWER STATIONS 


The compound engines at the Atlantic Avenue Power Station that supplied Boston with 
electricity for many years. 
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Modern Central Stations 
Illustrated by the new East River Station of the New York Edison Company 


HE purpose of this article is to 

give the engineering features in- 

corporated in the design of 
modern electric power stations in gen- 
eral and some of the engineering 
features of the new East River Gen- 
erating Station of The New York 
Edison Company in particular. 

The East River Generating Station 
of The New York Edison Company 
is located on Fourteenth Street at the 
East River, in the Borough of Man- 
hattan, New York. It was designed 
by Thomas E. Murray, Inc., in asso- 
ciation with the Engineers of The 
New York Edison Company. Fig. 1 
shows a view of the station at the 
present time. 

The Station supplies 25 cycle cur- 
rent at 11,400 volts to the Edison Sys- 


tem, and may also at a later date 


generate 60 cycle current at 13,800 
volts. It also provides a means of 
tying in the Edison 25 cycle System 
with the United Electric Light and 
Power Company’s and the Brooklyn 
Edison Company’s 60 cycle Systems 
through large frequency changers. 

In general it may be said from the 
point of view of ultimate economy 
that the most important engineering 
factors are the steam pressure, tem- 
perature and type of steam cycle 
utilized, the method of preheating the 
combustion air and feedwater and the 
operation of the auxiliaries. It is de- 
sirable to consider these factors in de- 
tail as to their influence on the station 
economy and the marginal improve- 
ments possible. 

Relative to the steam pressure, an 
increase in pressure will give an in- 
crease in theoretical cycle efficiency. 
Thus the Rankine cycle efficiency with 
steam at 200 lbs. abs. pressure and a 
total temperature of 700°F exhausting 
to 29” vacuum would be 33.8%, while 
with 1200 lb. abs. steam under the 
same terminal conditions gives 40.6%. 
However practically, this increase is 
impossible of attainment. With in- 
creasing steam pressure, since the 
total temperature is limited to around 
700°F to 750°F, the amount of super- 
heat is decreased. This results in 
considerably greater moisture through 
the lower stages of the turbine and 
therefore reduces the percentage of 
the heat energy theoretically available 
from being transformed into mechan- 
ical energy at the turbine shaft. That 
is the resultant economy will be 
affected by two efficiencies one of 
which increases with increase in steam 
pressure and the other decreases with 
increase in steam pressure. The 
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result of this condition will be to give 
a maximum resultant efficiency at 
some steam pressure. With a Ran- 
kine or a regenerative Rankine cycle 
without reheating this resultant effi- 
ciency will be a maximum at approxi- 
mately 400 lbs. abs. steam pressure. 

For pressures higher than this 
value it will be desirable to resuper- 
heat the steam after partial expansion 
in the turbine and consequently im- 
prove the turbine conversion effi- 
ciency. This resuperheating in gen- 
eral results in the best cycle efficiency 
when it is accomplished at approxi- 
mately 0.3 of the initial steam 
pressure. 

The regenerative feature is incor- 
porated in practically all modern 
power stations. It is regenerative in 
the sense that steam is extracted from 
the turbine for the purpose of heating 
the feedwater before it is returned to 
the boiler or economizer from the con- 
denser and therefore steam is used in 
the process of generating additional 
steam. The regenerative feature will 
give large savings in economy with 
relatively small capital expenditure. 

The increase in economy resulting 
from incorporating the regenerative 
principle may be better appreciated 
when considered as follows: It is ob- 


vious, that in the electric power sta- 
tions the most important losses are 
represented in the circulating wate: 
and in the flue gases. Any method of 
decreasing these iosses will give 
material decrease in station B.T.U. 
per KWH. Consequently the extrac- 
tion of steam from the turbine at 
various stages and condensing this 
steam in an extraction heater where 
condensate is the circulating water, 
will transfer the latent heat in this 
extracted steam to the feedwater in- 
stead of allowing it to pass out in the 
circulating water. That is the ex- 
traction heaters are merely auxiliary 
condensers at higher heat levels than 
the main condenser so as to permit 
using the boiler feedwater for circu- 
lating water. 

With steam at 400 Ibs. abs. and a 
total temperature of 700°F the gain 
in theoretical cycle efficiency with re- 
generation carried to saturated steam 
conditions in the turbine, over that 
obtained by the Rankine cycle would 
be approximately 12%. ‘This value 
would obtain with a heater located at 
every stage in the turbine. However 
one extraction heater properly located 
will give 1-3 to 1-2 of the full 12% 
gain and each additional heater 
approximately 1-2 of the gain of the 
preceding heater so that this mar- 
ginal utility would tend to limit the 
number of heaters. In general this 
limitation will amount to 3 to 5 heat- 
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ers depending primarily upon the 
steam conditions. 

It was mentioned previously that 
the main losses in the electric power 
station are in the flue gases and the 
circulating water. The losses in the 
circulating water can be decreased by 
extracting all the steam from the tur- 
bine which can be economically 
utilized. The heat in flue gases car- 
ried up the stack can be decreased by 
decreasing the temperature at which 
they pass to the stack. This there- 
fore introduces requirements for pre- 
heating the combustion air and the 
feedwater. With the boiler itself the 
minimum temperature at which flue 
gases can leave the boiler would be 
the temperature corresponding to the 
water in the boiler or approximately 
the temperature of the saturated 
steam. ‘To reduce the gases to a low- 
er temperature will require additional 
heating surface and transferring the 
heat to either the combustion air or 
the feedwater. That is the econo- 
mizer or air preheater is merely addi- 
tional boiler surface utilizing the 
counter flow principle and transferring 
heat at lower temperatures than is 
possible in the boiler itself. Since it 
is found expedient to preheat both the 
combustion air and the feedwater the 
question is to determine the relative 
advisability of preheating the feed- 
water by the flue gases or extracted 
steam or the combustion air by ex- 
tracted steam or the flue gases. 

In general the relative weights of 
combustion air and feedwater are 
approximately 2 to 1 respectively and 
the relative specific heats approximate- 
ly 1-4 to 1 respectively. 


Thus the heat which can be 
absorbed per degree rise wiil be twice 
as much for the feedwater as for the 
combustion air. Then if the extracted 
steam is used to preheat the feed- 
water, twice as much steam can be 
used as could be used by the combus- 
tion air for the same temperature 
ranges. This will leave the combus- 
tion air to be heated by the flue gases 
and the temperature ranges will be 
about equal since the weights of the 
gases are approximately equal. This 
represents the most desirable method 
theoretically, the main disadvantage 
being that the heat transfer rate from 
flue gas to combustion air will be rela- 
tively low resulting in bulky heaters. 


Relative to regeneration or stage 
extraction there are other economies 
effected in addition to the theoretical 
gain. The rating of a turbine is 
limited to a considerable extent by the 
amount of steam which can pass the 
last stage wheel due to the congestion 
existing at this point. Consequently 
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any means of increasing the available 
heat energy per unit of exhaust steam 
will increase the rating of a given tur- 
bine casing. It may be noted that 
stage extraction accomplishes this in 
that work is transferred from the lat- 
ter stages in the turbine to the initial 
stages." It may also be noted that 
increasing steam pressure, superheat, 
resuperheating will also increase the 
heat turnover per lb. consequently 
giving a greater capacity rating per 
unit of exhaust steam. There will 
also be indirect savings in the con- 
denser and circulating pump capacity 
required per kw of turbine capacity. 
The auxiliaries of the station may 
have a power requirement equal to 5% 
or more of the power of the main unit. 
Consequently the method of operation 
of the auxiliaries will effect the sta- 
tion economy. From the point of 
economy it would obviously be desir- 
able to operate the auxiliaries by elec- 
tric motors, these motors receiving 
their power from the main generator. 
Thus this would be a means of utiliz- 
ing the water rate of the main unit 
for the auxiliary power requirements. 
However such a method would jeopar- 
dize the continuous operation of the 
important auxiliaries by the failures 
occurring on the main system. The 
auxiliaries which require a very relia- 
ble source of power in order to main- 
tain continuous operation of the main 
unit under load are the boiler feed 
pump, circulating water pump, con- 
densate pump, air pump, forced 
draft fan, induced draft fan and the 


stoker motors. In many of the re- 
cently designed stations this reliability 
is provided for by having an auxiliary 
generator on the same shaft as the 
main generator and driven by the 
main turbine and the important elec- 
trically operated auxiliaries being 
operated from this generator. This 
method will prevent system failures 
from being communicated to the 
electrical auxiliaries other than the 
influence these failures may have on 
the main turbine. 

While this method represents ad- 
vantages, from the point of view of 
economy’ still it is relatively inflexible 
as regarding speed regulation. In the 
case of some of the auxiliaries it is 
necessary to provide for varying 
speed with changing load. In the 
case of circulating pump speed regu- 
lation with changing circulating water 
temperature will effect large econ- 
omies. The use of individual steam 
turbines for the auxiliary drives per- 
mit more flexible speed control. 

The heat balance and the method 
of the operation of the auxiliaries of 
the new East River Station of The 
New York Edison Company is given 
on page 84. 

The condensate from the main 
condensers passes through the air 
ejector condenser and after cooler, and 
then successively through four closed 
heaters. The first is supplied with 
steam extracted from the 18th stage 
of the turbine; the second is supplied 
with steam from the auxiliary exhaust 

(Continued on page 84) 
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Engineering Societies 
Activities of the undergraduate professional societies of the Massachusetts 
Institute of Technology 


ELECTRICAL ENGINEERING 
SOCIETY 


On February 16, the members of 
the M. I. T. Branch of the A.LE.E., 
made a trip thru the “L” Street sta- 
tion of the Boston Edison Electric 
Uluminating Company. They not 
only inspected the boiler house, tur- 
bine hall, and switch house, but were 
given an opportunity to go thru the 
load despatching room, a part of the 
station to which visitors are rarely 
admitted. The equipment seen was 
of great variety, ranging from recipro- 
cating engines, vertical turbines, and 
several D,. C. Gramme ring-wound 
generators to a modern 30,000 kw. 
turbo-alternator. A trip is contem- 
plated to one of the exchanges of the 
Bell Telephone Company in the near 
future. 

Much interest is being given to the 
A.I.E.E. Student Convention which is 
to be held in conjunction with the 
meeting of the First District of the 
A.LE.E. at Pittsfield, Mass., in May. 
The morning session of the third day 
of the regular convention will be de- 
voted entirely to the presentation of 
student papers and it is expected that 
Technology will be well represented 
upon this program. Any student of 
the Institute is entitled to submit a 
paper on a subject of interest to elec- 
trical engineers and it is hoped that 
many will avail themselves of the 
opportunity. 

C. Bery ’27. 





SOCIETY OF AUTOMOTIVE 
ENGINEERS AT M. I. T. 


Since Haynes constructed his first 
American gasoline carriage some 
thirty years ago, the automotive in- 
dustry has grown faster than one 
would have believed possible even at 
the turn of the century. Today it is 
the largest commercial interest, bring- 
ing together raw and finished products 
from nearly all of our manufacturing 
concerns as well as requiring research 
and development in all sciences to 
produce our modern business and 
pleasure cars. Several of the manu- 
facturers can number their daily out- 
put in thousands of vehicles while 
those in use consume thousands of 
gallons of gasoline a day—thus show- 
ing the enormous scale of the indus- 
try. 

So it is only natural that there has 
grown up a Society of those men who 
are interested in automotive produc- 


tion in all its phases. The Society of 
Automotive Engineers has become one 
of America’s most active organizations, 
having frequent meetings throughout 
the country to discuss the problems of 
the day in order to properly solve 
them. 

The M. I. T. Student Branch was 
formed with the same idea in view. 
It is not only for those who intend to 
design our future internal combustion 
engines but for those who are inter- 
ested in maintenance, metallurgy, 
electricity, electro-chemistry, fuel and 
production problems. Our aim is to 
provide interesting and _ instructive 
smokers and trips. Members of all 
courses will find an interest in the 
Society with this wide range of up-to- 
the-minute topics for discussion. 
Membership is open to all registered 
students at Technology. After pay- 
ing his dues as an enrolled student to 
the parent Society, he receives the 
S.A.E. Journal for a year, has the 
privilege of attending all their meet- 
ings and can use the employment 
service. Upon being accepted, he is 
eligible to join the Student Branch 
and share in the activities. Here he 
is given the chance to become 
acquainted with the prominent men 
in the industry and to see the actual 
processes of manufacture. 

At the first meeting, there were 
about a hundred and _ twenty-five 
present to hear Dr. S. A. Moss of the 
General Electric Co. of Lynn speak 
on “Superchargers.” His talk was 
illustrated with many lantern slides 
ard the complete airplane supercharger 
that he brought with him proved an 
interesting exhibit. The entire field 
of supercharging was covered from 
the first attempts on large gas engines 
to the modern practice for automo- 
biles, airplanes and Diesel engines. 
Through the courtesy of one of the 
members of the Society, the cylinder 
block of the engine with which Harry 
Hartz broke the Rockingham speed 
record was shown. Just after his per- 
formance, the valve end broke off 
allowing the valve to drop into the 
combustion chamber from whence it 
was driven through the head making 
a fairly clean hole in the cast iron. 
The bent valve and battered piston 
clearly showed the terrific hammering 
that was given the parts. A small 
model of a new right-angle drive 
caused a great deal of comment as to 
whether or not it gave constant angular 
velocity. Mr. Witham, chairman of 
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the New England section of the S.A.E. 
gave a brief welcome to the Branch 
and reviewed the modern trend of 
automotive work. 

The plans for the future include a 
trip to the new Ford assembling plant 
in Somerville at the invitation of the 
Ford Motor Co. and one to the 
Standard Oil Co’s service station ir 
East Cambridge. It is hoped tha a 
day’s trip to Springfield can be 
arranged to visit the Rolls-Royce fac- 
tory and several other manufacturing 
concerns of interest. 


CIVIL ENGINEERING SOCIETY 

A very successful supper meeting 
was held in North Hall on January 
13th. ‘The members had the pleasure 
of listening to Mr. G. Howard Per- 
kins, Vice-President of Warren 
Brothers Co., International Road 
Builders. Mr. Perkins spoke on the 
world-famous Columbia River High- 
way and also on the general subject of 
Highway Engineering. The talk was 
illustrated with slides. 

The great care taken by the build- 
ers in making the Columbia River 
Highway a marvel of scenic beauty is 
very impressive. In the case of the 
construction of the many stone retain- 
ing walls along the highway two Ore- 
gon men, very much interested in the 
project, imported from Europe men 
skilled in the building of such walls, 
thus there was incorporated in the 
construction a bit of foreign handi- 
craft and incidently some of the fa- 
mous stonewall work in Italy was 
duplicated. 

On the evening of March 2nd the 
Student Chapter held a meeting in 
North Hall. The Chapter was very 
fortunate in securing Mr. G. R. 
Strandberg, hydraulic engineer for 
Stone and Webster, Inc., to speak on 
“The Conowingo Hydroelectric Devel- 
opment.” 

This meeting was a decided success, 
approximately 125 members attended. 
A supper preceded the talk by Mr. 
Strandberg. 

No definite plans have been consid- 
ered for the next meeting; but in all 
probability it will come early in 
April. 

Employment bulletins will be fur- 
nished to seniors who are members 0! 
the Student Chapter. These bulletins 
are provided thru the courtesy of the 
parent society of the American Society 
of Civil Engineers. - 

Recinawp F. Jacoss, ’2 
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BUILDING CONSTRUCTION 


This new course which starts this 
month with the beginning of the second 
term has already received a very con- 
siderable amount of publicity and the 
information contained herein will prob- 
ably have very little news value as far 
as the undergraduate body is con- 
cerned, but it may be of considerable 
interest to the many alumni who de- 
pend upon The Tech Engineering 
ews to keep them in touch with the 
Alma Mater. 

Course XVII in Building Construc- 
tion was founded by Louis H. Horo- 
witz, President of the Thompson Star- 
nett Company of New York through a 
grant from the Louis J. and Mary E. 
Horowitz Foundation. 

The course is devised to equip the 
student for any department ot the 
business of building that he may de- 
sire to pursue. It is based on the 
Course in Civil Engineering with the 
mathematics and scientific training 
generally associated with that profes- 
sion. In addition there are certain 
subjects taken from the Course ia 
Architecture, mainly for the purpose of 
giving the student an acquaintance 
with architectural history, periods and 
forms sufficient to enable him to un- 
derstand the architect’s language and 
point of view. Subjects in building 
finance, and management, business 
law and contracts, cost accounting and 
professional and industrial relations 
are also included. Finally a broad 
course, extending over three years, is 
given in the analysis, details and as- 
sembly of the materials of building, 
whereby the student is given a 
thorough understanding of the con- 
struction methods and procedure cov- 
ering dwellings, industrial and com- 
mercial structures. 

In the 2nd year, two problems will 
A Dwelling House 


and an Industrial Building; in the 3rd 
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year, the student will study an Office 
Building above grade and in the 4th 
year he will develop the foundation 
under it. ‘The procedure for the study 
of these problems is as follows:- The 
Student will design and lay out the 


s*'building under consideration, to quar- 
ter scale with all dimensions. 


He will 
then proceed with the study of the 
materials commonly used in its con- 
struction in all its parts, their details, 
quantities and costs, stimulating in so 
far as possible the sequence of the ac- 
tual field operation. Instruction will 


be given simultaneously with the de- 
velopment of the structure, and in so 
far as possible, the student will apply 
the scientific and professional training 
of the other parts of the Course, to the 
problem in hand. 






Our recent Course XVII in 
Building Construction, having 
an existence of only two months 
has not had a chance to become 
very well known. The head of 
this new department hopes many 
wil feel that their interest shown 
in regard to the workings of the 
course will be profitable both to 
them and the course and that 
they will feel free to attend lec- 
tures given in it and inspect the 
work the students are doing. 


















The training will include, as a study 


of the accompanying tables will show, 
applied mechanics, materials testing, 
the chemistry of explosives, cements 
and protective coatings, rock forma- 
tions and soil mechanics, surveying the 
design of structural steel and rein- 
forced concrete and masonry. 
attention will be given to banking and 
investment problems and engineering 
administration to enable the construc- 
tor to meet the broader phases of his 
work, and the business training will 
encompass such subjects as business 
law, (corporate and real estate law) 
insurance, estimating and cost analysis. 


Special 


A properly qualified constructor 


must be competent to receive plans and 
specifications for a building and to go 
into the field and erect it in the most 
economical and expeditious manner. 


While the constructor is not primari- 


ly concerned with the design of a struc- 
ture he must have an understanding 
of the engineer and the architect. The 
fact that adequate training is neces- 
sary in order that large forces of men 
engaged on construction work may be 


intelligently directed, and the many 


human problems involved be success- 
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fully coped with, is one that is be- 
coming more and more realized, and 
the giving of this training is one of 
the important objects of the course. 
The Program is as follows:- 


First Year 
Chemistry 
Descriptive Geometry 
Graphics 
English and History 
Mathematics 
Mechanical Drawing 
Physics 
Architectural Drawing (Special) 
Military Science 
Physical Training 


Second Year 
Applied Mechanics 
Architectural History (Special) 
English and History 
Mathematics 
Physics 
Structural Drawing (Special) 
Building Construction (Special) 
Military Science 
Required Summer Courses 
Plane Surveying and Fieldwork 
(Special) 
Graphic Statics 
Third Year 
Applied Mechanics 
Elements of Electrical Engineering 
Electrical Engineering Laboratory 
Hydraulics 
Geology 
Political Economy 
Accounting 
Materials 
Structures 
Industrial Relations 
Chemistry (Special) 
Building: Construction (Special) 
General Study 
Fourth Year 
Mechanical Equipment of Buildings 
Electrical Equipment of Buildings 
Building Finance (Special) 
Business Management (Special) 
Structures 
Testing Materials Lab. 
Foundations 
Soil Mechanics (Special) 
Job Management (Special) 
Prof. Relations 
Reinforced Concrete Design 
(Special) 
Testing Materials Lab. (Concrete) 
Building Construction (Special) 
General Study 
Thesis 
As will be seen from the above table, 
the course extends thru four years 
and leads to the degree of Bachelor 
of Science. R. F. Tucker 
Professor in Charge. 








































CMO TE ee et ee = 


2 RE CPR RO RE Seve OT ee 


SEAMEN NR A EA AB RG OE NN es EE BI La 


a nt gaa a 


re a ee 





PROF. C. M. SPOFFORD 


CIVIL ENGINEERING 


The recent occurrences of note in 
this department are three in number; 
Professor Spofford’s lecture before the 
Society of Arts, the convention of the 
Massachusetts State Association of 
Master Plumbers, and the lecture of 
Professor Terzaghi before the High- 
way Section of the Boston Society of 
Civil Engineers. 

Professor Spofford’s lecture was de- 
livered on the subject of “Engineering 
—The Foundation of Modern Civili- 
zation”. It was profusely illustrated 
by lantern slides and in addition 
actual experiments and a motion pic- 
ture were shown. In the introduc- 
tion, Professor Spofford pointed out 
what engineering is, giving a review 
of the growth in importance of engin- 
eering, its different phases, and finally 
the dependence of modern civilization 
upon it. In regard to present engin- 
eering, Prof. Spofford touched on the 
following subject: 

“Transportation and the Engineer,” 

“Water and the Engineer,” 

“Bridges and Other Structures,” 

“Materials of Engineering,” 

“Polarized Light and Its Application 
to Engineering Problems.” 

The lecture ended with a motion 
picture of the steps in converting water 
power into electric power. 


The confezence of the Massachu- 
setts State Association of Master 
Plumbers was held on February 16th 
and 17th... It was one of the most suc- 
cessful conferences ever held at the 
Institute, having an attendance of 477 
persons. ‘This is the first attempt in 
this’ ‘section of the country to help 
members of the plumbing industry to 
realize the importance of scientific re- 
search and assistance as a means of 
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solving plumbing problems. The first 
session began in the morning with an 
address of welcome by President 
Stratton. This was followed by an 
explanation of the purpose of the con- 
ference given by Professor R. G. 
Tyler, Professor E. F. Miller closed 
the session with a discussion on “Sug- 
gested Changes in State Plumbing 
Laws.” Three lectures were given 
that afternoon by Professor A. W. 
Hanson, Mr. James Holt, and Pro- 
fessor G. E. Russell on the respective 
subjects “Distribution of Overhead 
Costs,” “Hot Water Heating Systems,” 
and “A Hydraulic Laboratory Dem- 
onstration.” At the evening  ses- 
sion, Professor S. C. Prescott gave the 
lecture on “Natural Methods of Waste 
Disposal.” The session ended with 
a motion picture of the Brockton 
sewage disposal plant. 

The morning addresses of the 17th 
were as follows: 

“Hydraulics of Plumbing Systems” 
by Prof. G. E. Russell, “The Water 
Analysis and the Problem of Corro- 
sion” by Prof. R. P. Russell, “What 
Actually Happens in the’ Septic Tank 
and Cesspool” by Prof. Murray P. 
Howard, and “Domestic Hot Water 
System” by Mr. James Holt. 

In the afternoon, Professor R. G. 
Tyler gave the lecture on “Capacities 
of Plumbing Systems.” He followed 
this with an actual experimental dem- 
onstration of the conditions of flow 
in soil pipes. Opportunity was given 
at this time for those present to ex- 
press their reactions to the conference 
and their ideas for plans in the future. 

The lecture of Professor Terzaghi 
was given before the Highway Section 
of the Boston Society of Civil Engin- 
eers On February 23rd. This address 
pointed out the relation of soil me- 
chanics to concrete road construction. 
Professor Terzaghi gave a description 
of the methods used by the U. 5S. 
Bureau of Public Roads in soil classi- 
fication, and also pointed out a very 
interesting parallel between the sys- 
tem of investigation followed by the 
medical profession and the plan of the 
investigations now being conducted by 
engineers along the line of soil me- 
chanics. 

News has recently come from Pro- 
fessor Hale Sutherland, who is now on 
one year’s leave of absence in Con- 
stantinople. He is at Roberts Col- 
lege, teaching the diversified subjects 
of water power, geology, hydraulic 
design, reinforced concrete, and ap- 
plied mechanics. Although Professor 
Sutherland tells us that Constanti- 
nople is very interesting, we can un- 
derstand when he also says he will 


be glad to be back at M. I. T. 
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. PRESCOTT 


PROF. S. 


DEPARTMENT OF BIOLOGY 
AND PUBLIC HEALTH 


The past few months have shown 
continued evidence of the varied re- 
search work carried on in this depart- 
ment. At the recent annual meeting 
of the Society of American Bacteri- 
ologists held in Philadelphia with the 
American Association for the advance- 
ment of Science, a number of papers 
were presented by members of the 
staff and graduate students in con- 
junction with Prof. Prescott. Among 
them was a discussion of the disinfec- 
tion action of soaps on various types 
of bacteria, by P. L. Riley ’23, instruc- 
tor. Results of a study on the micro- 
organisms concerned with the deteri- 
oration of fibres used in cordage were 
announced by P. K. Bates ’24. Doc- 
tor K. Morikawa, ’27, a_ research 
assistant, reported the discovery of a 
new bacterial organism which has 
been found efficient in the production 
of butyl and isopropyl alcohols. Sev- 
eral organisms are known which pro- 
duce butyl alcohol in quantity but this 
is the first which has been reported as 
a producer of isopropyl in quantity. 
Butyl alcohol is extensively used as a 
solvent in the motion picture and auto- 
motive industries, and isopropyl alco- 
hol is said to serve equally useful pur- 
poses. W. P. Dolger ’26, gave a pa- 
per on the effect of bacteria in the 
coagulation and putrefaction of rubber 
latex. 

That the option in Technology of 
Fisheries has been recognized is 
apparent by the registration in that 
course of three students from foreign 
countries, namely Siam and the Phil- 
ippine Islands. The two students 
from Siam are sent by the Siamese 

(Continued on page 102) 











Thermit Welding 


An article describing the welding of large pieces by this method 


ITHIN the past few years a 
W creat deal of interest has been 

taken in the welding industry. 
Welding formerly was used only for 
repair work and the results were al- 
ways doubtful. Early welding was 
done exclusively by the oxy-acetylene 
process. This process does produce 
good welds but the skill of the opera- 
tor and the general conditions of the 
work has a great effect on the ultimate 
strength of the weld. The oxy- 
acetylene process has been further 
developed and is very satisfactory in 
its present form for the welding of 
small and irregular sections. 


Modern production work required a 
method of welding which could be 
manipulated by unskilled labor at a 
low cost. This demand was supplied 
by the various forms of electric weld- 
ing machines. These machines give 
very satisfactory results on quantity 
production of similar pieces but in- 
vale a large initial expense. Further- 
more they are not readily portable and 
can be used to best advantage only 
in a factory. 

Many engineers early felt the need 
of a simple and inexpensive method of 
welding which could be readily ap- 
plied to large and unusual pieces. 
Thennit was developed to meet this 
need. The chemical process had al- 
ready been used in the production of 
chromium and other metals so the 
process was not an _ unusual one. 
Thermit equipment is cheap and 
readily portable thus lending itself to 
many unusual industrial applications. 


Thermit welding depends less upon 
the skill or manual dexterity of the 
operator than other welding processes. 
In general, a thermit weld is made by 
providing a small gap between the 
fractured ends, surrounding these 
ends with a refractory mold, and pour- 
ing between and around the ends a 
highly superheated molten steel hav- 
ing a temperature of over 5000° F., 
which molten steel gives up its super- 
heat to the parts to be welded, melts 
them and solidifies with them to one 
solid mass. 

In detail, the process comprises the 
following steps: A straight sided gap 
is provided between the fractured ends 
by cutting away the metal with an 
oxy- -acetylene torch. The width of 
this gap is proportional to the size of 
the section and is given in tables pro- 
vided for the purpose. Then, yellow 
wax made plastic by warming is 
placed between the ends of the sec- 
tions and molded into a collar, semi- 


J. H. Deprever 


Chief Engineer, Metal & Thermit Co., 
Jersey City 


circular in section, surrounding the 
ends. As soon as the wax hardens, a 
molding material mold is rammed so 
as to completely surround the sections 
and the wax pattern with provisions 
for heating gate, pouring gate and 
riser. The mold being finished, a 
kerosene and air flame is directed into 
the heating gate until the wax is 
melted out, the mold thoroughly dried 
and the ends of the pieces thoroughly 
heated and expanded. Then, the 
heating gate is plugged, and the 


thermit crucible having been posi- 
tioned over the pouring gate, the 
charge is ignited. In about thirty 
seconds, the thermit reaction is com- 
plete and the charge, which consists 
of a pure highly heated molten steel 
in the bottom of the crucible, on top 
of which is a highly heated molten 
alumina, is tapped into the mold where 
the steel fuses with the sections and 
solidifies with them. All of the oper- 
ations—the dimensions of the wax 
collars, sizes of gates and risers, 
weights of wax and the amounts of 
thermit—are given in detail in tables 
with which every thermit operator is 
(Continued on page 100) 





POURING THE THERMIT STEEL AT 5000° F. 


The metal is coming from two crucibles simultaneously to make two separate welds on the 
stern frame of a large freighter 
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Abstracts ;rom the leading professional and trade journals 


Scrap Iron Briquettes for melting 
in the cupola of the cast-iron foundry 
of Dodge Brothers, have resulted in 
marked savings. Utilization of iron 
scrap in the form of borings and turn- 
ings produced in large numbers in the 
various shops had been previously at- 
tempted without success. A new ma- 
chine has been recently developed 
which has solved the problem in a 
most unusual way. 

The scrap about the plant is col- 
lected and placed in a large hopper 
over the briquette machine, whose es- 
sential parts are two opposing pistons 
moving back and forth with a common 
cylinder. The various components of 
the machine are so timed that the en- 
tire operation is automatic; requiring 
the attention of one man. First a 
loading port is uncovered and the bor- 
ings and turnings drop into the cyl- 
inder filling a predetermined space, so 
that the quantity received is constant. 
The port closes and a total force of 
250 tons or 40000 Ibs. per square inch 
is applied to. form the briquette. 

After the pressure is released, it is 
ejected into another hopper and then 
goes on to be melted down in the 
cupola. 

These scrap iron briquettes are four 
inches in diameter and three inches 
high, in the shape of a right circular 


cylinder, and weigh about seven ° 


pounds. Since their density is but 
10% less than that of solid cast iron, 
an idea of the compactness may be 
obtained. No binder is used in the 
process, yet the high pressure brings 
about an amalgamating action between 
the individual pieces of the charge. 
Chips which occasionally drop out 
as the compressor chamber opens 
are red hot, yet the completed bri- 
quette does not attain any great 
heat. The machine has an output of 
50 tons every day and night with a 
saving of 10 dollars per ton and has 
proved itself to be well worth the 
rather high cost of installation. 


New Use for Porcelain. In 
making artificial silk, the cellulose 
solution is pumped into the coagu- 
lating solution through nozzles con- 
taining many small orifices. Since 
the coagulating bath contains sul- 
phuric acid, some material that will 
resist corrosion by the sulphuric acid 
must be used for the nozzles. For- 
merly gold or platinum, or an alloy 
of the two had to be used for this 
purpose. Attempts were made to use 





glass for the nozzles, but these were 
too brittle, and were also affected by 
the solution. 

A factory in Thuringia, Germany, 
has now succeeded in producing a 
porcelain which can be cut and bored 
like metals. With the aid of specially 
designed machinery, they are able to 
drill accurately the required number 
and sizes of perforations. Some noz- 
zles have as many as 1000 holes which 
are of almost microscopic dimensions. 
It is expected that the use of these 
porcelain nozzles will reduce consid- 
erably the cost of artificial silk. 


Irrigation and Drainage rarely go 
hand in hand, yet both are included 
in the reclamation of the Salt River 
Valley of Arizona. When the irriga- 
tion project was put into operation, 
the additional water which was in ex- 
cess applied to fields and seepage 
from ditches and canals caused a 
raising in the level of the ground 
water so as to render some of the land 
unfit for cultivation, thus defeating 
the purpose of the reclamation ex- 
perts. It was found, however, that the 
soil formation was favorable to drain- 
age by pumping from wells, and since 
there was an abundance of cheap elec- 
tric power, this method was adopted 
with most satisfactory results. 

The water thus obtained is diverted 
to the irrigation of nearby arid sec- 
tions, and in this way, one section of 
land too moist for cultivation is dried, 
while another too dry for farming re- 
ceives the necessary moisture, and 
both are made fit for plant growth. 
Over a’ hundred wells were used, and 


more than a million dollars, but in five 
years, practically all of the land in the 
entire area was made suitable for 
farming, at a yearly operating cost of 
but thirty cents per acre. 


The Saluda River Project for 
hydro-electric development in South 
Carolina will make possible a greater 
source of power than that afforded by 
Muscle Shoals. The undertaking, 
which will require two years to com- 
plete, will have a rated annual output 
of 300,000,000 k. w. hrs. The pro- 
posed dam will be the largest in cubi- 
cal content in the world, over 8000 
feet long and almost 200 feet high. 
The reservoir created will be over 30 
miles long and will have an average 
width, of three miles, and in case of a 
drought for twenty-five consecutive 
weeks, it will still be possible to sup- 
ply the dependent mills with 20,000 
hp. for 60 hours of operation per 
week, 


Three-Unit Articulated Cars, will 
soon be common on New York’s ele- 
vated and subway systems, following 
the initial installation of 67 of these 
unusual cars a short time ago. Each 
of these units is 137 feet long and 
consists of three separate bodies 
mounted on four trucks, one at either 
end of the group, and one under each 
junction of two of the units. A 200 
h. p. motor in each truck serves as the 
driving force. During the rush hours, 
with a train comprising four of these 
articulated cars, a load of as many as 
2000 passengers can be readily 


the cost of the project was slightly handled. 


Copyright, General Electric Review. 





NEW TYPE OF SUBWAY CAR NOW IN NEW YORK 
These three-unit articulated cars are a recent development in the Transportation Industry 
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Copyright, Textile World. 
SPLIT BALL BEARING HANGER 
May be installed without removing shaft 


A New Type Hanger Bearing, 
known as the Chapman Split Ball 
Bearing Hanger has recently been 
placed on the market for use in power 
transmission. In appearance it is 
similar to the regular journal hanger 
bearing, but its construction involves 
several entirely new features. The 
ball raceways, both inside and out, are 
split and permit the bearing to be in- 
stalled on any line of shafting without 
moving the shaft. 

After being swedged into the hous- 
ing, the raceways are carefully ground, 
so that there is a perfect joint at the 
union of the two halves and when they 
are tightened down on the shaft the 
surface is as smooth as that of an un- 
split raceway. In this way, there is 
no danger of balls chipping and crack- 
ing upon sharp edges. 

An unusual method is used in sep- 
arating the balls from one another. 
Instead of the usual steel roller, a hol- 
low tube containing a smaller ball is 
used, and the load carrying balls are 
carried by balls themselves. No con- 
tact is made with the metal separator 
and consequently all sliding friction is 
eliminated, while the little rolling 
friction present is reduced, to a mini- 
mum and lubrication is required but 
once or twice a year. 


The Spraying of Metals, a pro- 
cess developed by Dr. M. U. Schoop 
of Switzerland, has been found to have 
important industrial applications. It 
produces a metallic coat or layer on 
any object regardless of its material, 
size or shape, using metals with high 
melting points with equal facility as 
those whose melting points are low. 

The apparatus used is known as the 
“metal spray gun,” and the metal used 
is introduced in either wire or pow- 
dered form. In passing thru a nozzle, 


it is melted by an oxy-acetylene flame 
and at the same time is caught in a 
stream of compressed air leaving a 
second nozzle, arranged concentrically 
around the first which atomizes it and 
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sprays it against any object held in its 
path. The particles leaving the gun 
have a velocity of 1000 feet per sec- 
ond, and consequently the metal 
enters into the smallest cavities and 
pores, resulting in a firmly adhering 
coat. 

It was found, however, that the 
sprayed metal contained considerable 
oxide due to the high temperature 
used and the abundance of air present. 
A more recent model makes it possible 
to produce a practically oxide-free 
coating by melting the metal not with 
a flame, but with.the gas itself. Car- 
bon dioxide or nitrogen is generally 
used, at a temperature above the melt- 
ing point of the metal to be sprayed. 
The gas also atomizes the metal and 
sprays it in coats having the character 
of pure homogeneous metal. 

The use of the “metalspray gun” is 
particularly important in the rust- 
proofing of iron and steel. Zinc is the 
metal used and the result is similar to 
galvanizing, while the thickness of the 
coating may be varied from a few 
thousandths of an inch to practically 
any dimension desired according to the 
length of time the metal is held in the 
spray. 

In the printing industry the inven- 
tion has a most important application. 
To make electrotypes, a wax negative 
is covered with graphite and then cop- 
per plated for about eight hours to 
form a thin sheet which when “backed 
up” with type metal, is a reproduction 
of the original page or plate. The 
new method is to cover the original 
with a little grease so that the sprayed 
metal will not adhere to its surface, 
but can be easily removed. In this 
way a form or mold which is an exact 
duplicate in the negative of the 
original can be made in a few minutes 
while the old method requires hours 
for its completion. 


An Induction Lamp having no 
physical connection with the circuit on 
which it is used has been recently de- 
veloped by the makers of the Cooper- 
Hewett mercury vapor light. A large 
glass bulb, somewhat similar to that 
used in the larger conventional type 
lamps has placed in it a drop of mer- 
cury about the size of a pea. It is 
then exhausted to a very high vacuum 
and subsequently filled with some in- 
active gas such as argon or neon at a 
very low vapor pressure. Around the 
lamp is a helical coil of seven or eight 
turns of wire carrying a high frequency 
current at a rather low voltage. The 
negative electrons of the gas in the 
bulb, when excited by the field pro- 
duced in the coil, are supposed to in- 
crease temporarily their orbits of rota- 
tion. On coming in contact - with 
other electrons, they give up their 
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energy and return to their original 
orbit. It is this moving of the elec- 
trons back and forth between different 
orbits that brings about the light 
radiation. 


A Steam Turbine Generator is 
now being operated at a pressure of 
1200 pounds by a Milwaukee public 
utilities concern. This is between 
three and four times the average pres- 
sure in use, and is equalled only by the 
3000 KW. turbine generator at the 
Weymouth station of the Boston Edi- 
son Company. The Milwaukee ma- 
chine sets a record, however, in that 
it has a capacity of 7000 KW., which 
is more than twice the output of the 
Boston machine. Steam is received, 
superheated to 720°F, and at a pres- 
sure of 1200 pounds per square inch. 
It is exhausted at 320 pounds pres- 
sure, and. goes to large low-pressure 
30,000 KW. machines where more 
energy is extracted, 


Power from Pulverized Lignite 
is now being sold by an electric gen- 
erating company in Texas. ‘This state 
has no coal deposits, altho lignite fields 
are in abundance. Lignite is a car- 
bonaceous material containing about 
33% water, and stands midway be- 
tween peat and bitumen in the geologi- 
cal formation of coal. It is hard to burn 
under ordinary conditions, but when 
pulverized by means similar to that 
used with coal, combustion takes place 
readily and power can be _ very 
economically produced. Heretofore, 
little use has been made of the enor- 
mous Texas deposits, but it is expected 
that the use of pulverized lignite as 
fuel for power generation will create 
a demand for this natural resource. 





No, it isn’t a haystack in the background, but 
7,000 yards of rock caught by the camera at 
the instant the blast was fired 


Copyright, DuPont Magazine. 
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PUBLIC SERVICE SECTION 

A Public Service Institute was held 
at Technology this month to discuss 
the significance to the community of 
every form of public service and the 
necessity of trained personnel for ef- 
fective administration. ‘This Institute 
was held under the joint auspices of 
Technology: and The Massachusetts 
Civic League. It is quite fitting that 
Technology should sponsor such a 
meeting as in the past it has taken 
the lead in matters of pure engineer- 
ing and ‘is now very actively develop- 
ing the new engineering science which 
recognizes economic and social forces 
as well as the material and natural 
forces. The Tech Engineering News 
as the professional journal of the un- 
dergraduates felt that the papers pre- 
sented at this conference were of last- 
ing value and should be preserved. 
To this end we have devoted a large 
portion of this issue to a report of 
the various sessions of the institute. 
We realize that all of the material 
presented as well as the discussions 
are of great value but we could not 
possibly publish them all due to space 
limitations. 

We hope we have contributed some- 
thing to engineering literature in this 
presentation. As a result of this in- 
stitute and of our endeavors to pro- 
vide a permanent record of its pro- 
ceedings, American civic life can be 
bettered, we will consider ourselves 
amply repaid for all our efforts. 

We trust that those in responsible 
positions who attended this confer- 
ence left with a broader outlook on 
the field of Public Service and will be 
better able to administer their work 
to the good of the American people. 


SACRIFICES TO PROGRESS 

Practically all those having an in- 
terest in work of an engineering na- 
ture have become familiar with the 
details of the new hydro-electric de- 
velopment at Conowingo, whether 
from the standpoint of civil, electrical, 
or mechanical engineering. Yet, in 
the mass of information which is to 
be found upon the subject, there is 
one fact which seems to be of particu- 
lar significance. With the project less 
than half completed, five men have 
already been killed on the job. 

This is but a typical instance of the 
toll exacted by industry in every field. 
The number of those killed and 
maimed while in industrial pursuits in 
a single year is appalling and cannot 
but cause thought. It has been stated 
time and again that many of these ac- 
cidents are preventable, and, if such 
is the case, our present system is woe- 
fully at fault. 





Editorials 


We look at the beautiful skyscraper, 
the roaring steel mill, and the fast 
express, marveling at the achieve- 
ments of our twentieth-century civili- 
zation, but we little realizing that in 
the construction and operation of these 
symbols of progress, human lives have 
been and are being taken. Is it neces- 
sary that the wheels of progress must 
crush out the existence of a few that 
the many may find life richer and 
fuller? 

Safety conditions of today are a 
vast improvement over those of ten 
years ago, yet there is still much work 
to be done. The safety engineer is a 
vital factor in many fields, yet his 
work can be further applied to job 
after job.without end. It is the duty 
and the privilege of the technical grad- 
uate, as a professional man, to see to 
it that the safeguards for the lives of 
his fellow men are constantly increased 
and that in the future, the threat of 
death and permanent injury shall not 
be a constant burden to our millions 
of workers. 


OPPORTUNITIES 


Most of the Undergraduates at 
Technology do a good deal of thinking 
about what they are going to do after 
graduation and most of these men 
wish at some time that they could find 
some great opportunity as did Ford in 
his new vision of standardization and 
quantity production, or as did Edison 
in his work with the electric light 
lamp, or as did Langley and the 
Wright brothers with the aircraft. 
However, the outlook in this age of 
science seems to leave the discovery 
of new principles to specialized re- 
search investigators, with small bene- 
fit to the investigators. New applica- 
tions for old principles is the field, then 
in which to search. But only a few of 
us are startlingly successful here also. 

There are real opportunities waiting 
before us, but, they must be seen. An 
example to illustrate what is meant 
may be helpful to convey the idea. 
A man has recently found his oppor- 
tunity in the field of furniture manu- 
facture. That may sound awfully dull, 
but don’t let yourself be fooled. Fur- 
niture is made today by the same 
methods as were used three hundred 
years ago. Machines to do various 
operations have been developed and 
improved but everything is done piece- 
meal, including intermediate handling 
of the material. Here we have an ideal 
Stage setting for someone with a few 
ideas. 

The man with the ability to discern 
the opportunity has appeared and 
with him he has some ideas. His first 
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project is a scheme for the utilization 
of waste lumber. It is a semi-automat- 
ic layout. The odd pieces of waste 
are fed into a hopper at one end of the 
machine and the completed panels 
come out at the other end. Other 
schemes have been devised to make 
furniture or any wooden product on a 
production basis in an automatic plant. 

Now the question is, why didn’t 
you and I discover this opening and 
make use of it? Well, we didn’t, that’s 
all. But there are others, so let’s get 
busy and find them. If we don’t, 
someone else will. 





THE COVER 


The etching reproduced on the 
cover for this month’s Tech Engineer- 
ing News is by Joseph Pennell. This 
picture taken from the WNation’s 
Business shows New York as one sees 
it from a Jersey ferry. The towering 
skyscrapers of lower Manhattan form 
a background for .the approaching 
ferries. 





WINNING DESIGN 
Mr. W. E,. Campbell, one of our 


architectural students, won first men- 
tion for his design of a synagogue in 
the Beaux-Arts competition. 

The plot of ground is a truncated 
isosceles triangle with the base 500 
feet on an important boulevard, the 
length of the parallel side 300 feet and 
the altitude 580 feet. The plot has 
wide important streets on the two non- 
parallel sides with a minor street in 
the rear. 

The requirements were: 

For the Synagogue proper an audi- 
torium with seating capacity of 8,000 
including all galleries, an ample lobby 
or lobbies used especially at the im- 
portant religious holidays, coat room, 
toilets, a speaker’s .platform, a choir 
gallery for eight or ten singers and 
organist, organ space, Rabbi’s study 
and library, and an Assistant Rabbi’s 
study. 

A semi-detached building or build- 
ings of several floors, known as the 
Social Center, whose range of activi- 
ties have three principal divisions: 

A Sunday School having about 
thirty-five small classrooms at least 
seven of which shall be on the first 
floor, a large auditorium on the first 
floor for Sunday School assemblies, 
lectures, motion pictures, dances and 
occasional, dinners, consequently kitch- 
en services should be provided on the 
same floor. 

A Women’s Club having a director’s 
room, parlors, reception room and 
reading room on the first floor. 

Mr. Campbell’s prize design is 
shown on the opposite page. 
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Recent Books 





This department conducted in co-operation with the faculty 


“Leached Outcrops as Guides to Cop- 
per Ores.” By Augustus Locke, 175 
Pages Bibliography. Published by Wil- 
liams and Wilkins Company, Baltimore, 
1926. $5.00. 24 Illustrations. 


Prompted by the growing difficulty of ore 
discovery and the need that exploration be 
made more efficient, the author purposes to 
predict sulphide copper ores by the use of 
leached outcrops, since the surface of the 
ground is the cheapest and most accessible 
level on which to work. This, he accomplishes 
by cerrelating into this book previous field 
experiences of qualified workers chiefly in the 
Southwest. 

The reconstruction of the sulphide from the 
metore and the use of the reconstructed sul- 
phide in the prediction of hidden sulphide 
copper and iron ores are the main topics. 
Since iron is common to both the ore and 
metore, which consists of the capping and the 
gossan, the iron’s migration and its form in 
the metore are shown by the author to be 
related to the ore, so that a determination car 
be made of the value of the sulphide as to 
its iron and copper content. 

Then after dealing thoroughly with the 
chemistry of iron migration in the oxidized 
zone, the book shows the use of different types 
of gangues as indicators of certain kinds of 
sulphides, and explains how some gangues 
promote the formation of acid, so that the iron 
is carried away and hence is not generally an 
indication of copper. As voids are necessary 
for copper mineralization, they are also taken 
up in conjunction with oxidation collapse and 
slumping as guides to hidden ore bodies and 
to their composition. 

This is followed by a discussion of the ac- 
tions and relations of metals in non-sulphide 
form, as gold, silver, arsenic, lead, and zinc to 
copper. Then the author, realizing the value 
of relict sulphide as a very specific guide, 
shows its relation to the ore beneath, and only 
its scarcity prevents it from becoming more 
significant than the iron precipitates them- 
selves. 

The latter part of the book deals chiefly 
with iron precipitates and the different kinds, 
since they are more abundant, more constant 
in their behavior, and better understood than 
are other indicators. A sufficient number of 
these kinds mean exclusively that a particular 
kind of sulphide was the original ore. For an 
example, a light colored square “limonite” box- 
work replacement often means the ore was 
originally rich in copper. Then the author 
discusses the methods of determining the di- 
rection of the ore, the thickness of the metore, 
the grade of the enriched sulphide and its 
thickness, and completes his work with a 
summary. 

This book is systematically arranged into 
fourteen chapters all of which are ably writ- 
ten. The author in realizing the originality 
and importance of this field, succeeds in pre- 
senting his subject both clearly and emphati- 
caily. For this reason, the reader is impressed 
by the thoroughness with which the author 
has correlated the facts and the manner in 
which he has presented them. Then to further 
clarify the description the book contains im- 
portant illustrations, and following the glos- 
sary and index, there are twenty-four plates 
showing the different occurrences and forma- 
tions of iron ores in rocks that are related to 
the original sulphides, occupying those posi- 
tions. The work, although it has accomplished 
much and has fulfilled its purpose. offers many 
problems and new ideas to be worked out. 


G. P. W. 


“Astronomy To-day.” By T. H. Mor- 
cox, Director of the Observatory of 
Bourges. Translated by C. F. Russell, 
New York, E. P. Dutton and Company, 
1926. G2 Illustrations. 256 pages. 


His volume has considerable value for those 
who have an interest in astronomy as a cul- 
tural subject. It sums up in a single, direct, 
straightforward manner the substance of the 
modern thought in this interesting science in a 
very readable way. The translator has suc- 
ceeded in keeping in the English version the 
simplicity and directness of the original 
French. 

It contains a chapter on the sun in which 
the radio activity theory or basis for the sun’s 
power is explained. There are chapters deal- 
ing with the Earth, the Moon, Mars, the 
planets, comets; stars, nebula, etc., as well as 
chapters on the more general problem of dis- 
tance in Astronomy and the evolution of stars 
and stellar systems. These make the book 
very entertaining and orofitable reading. 


“The Principles of Physical Optics.” 
By Ernst. Mach. Translated by John S. 
Anderson and A. F. A. Young, New 
York, E. P. Dutton and Company 1926. 
With 10 plates and 280 diagrams. 324 
pages. 

An historical and philosophical treatment in 
which the author sets forth the general con- 
cepts of Physical Optics, together’ with the 
historical course of their development. 

He shows, from a critical and psychological 
standpoint how the ideas concerning the nature 
of light have been variously formed and inter- 
preted; what transformation they have under- 
gone by reason of the discovery of new facts, 
and the conclusions arising from them; and 
how, from the resulting theories, the general 
concepts of optics have developed. 

To the student who is interested in the 
historical development of the subject, but has 
neither the time to read the original works 
of Newton, Fresnel, etc., nor perhaps the fac- 
ulty of advising the true values of the various 
theories, this book affords a complete survey 
of one of the most fascinating branches of 
science, 


“Motor Vehicles and Their Engines.” 
By Edward S. Fraser, and Ralph B. 
Jones, New York, D. Van Nostrand 
Company, Third Edition, Revised and 
Enlarged. 434 pages. 


The book has a three fold purpose to serve 
as guide for the personal instruction of the 
car owner, as a handbook for chauffeurs, 
garages and repairmen, and as a text book for 
automobile schools. The treatment is sim- 
plicity itself, and the technicalities have been 
reduced to a minimum. The fundamentals of 
gas motor operation, as well as the care and 
operation of the principal accessories of the 
motor vehicle concerned are discussed in de- 
tail and at great length; this is the usual 
practice. 

The third edition has permitted a revision 
and thorough modernizing of the material and 
an introduction of much new matter descrip- 
tive of the many recent mechanical improve- 
ments. It is an attempt to collect in a com- 
paratively small book such elementary, the- 
oretical and practical information as will assist 
in the operation, up-keep and adjustment of 
motor vehicles. 

The book is an excellent practical treatise 
on the automobile and should be part of the 
library of every car owner who takes a pride 
in his machine. 
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“The First Year of Science.” By John 
C, Hessler, Ph.D., Professor of Chemis- 
try, Knox College; Benj. H. Sanborn & 
Co., Boston. 576 pp. 329 illustrations. 


This book, intended for the use of students 
in the first year of high school, is a revised 
edition of the earlier work published in 1915. 
{t has been completely rewritten and brought 
up to date in every respect, so that it presents 
a clear and concise picture of the field of 
science in everyday life. The language is 
simple, and no previous scientific knowledge is 
assumed. Consequently, the book is ideal as 
an introduction to the study of physics and 
chemistry which follow. 

The first part of the book takes up the 
natural world about us. It begins with a 
study of the air, its nature, and applications. 
The effects of air pressure are developed in 
detail. This is followed by a chapter devoted 
to the subject of heat sources and measure- 
ments. Carbon dioxide, the natural product 
of combustion is the next topic, which leads 
to the subject of ventilation. The discussion 
of the atmosphere is followed by a chapter on 
water and its uses, in which a little elemen- 
tary chemistry is introduced. 

The next group of chapters is concerned 
with the earth itself. This starts with the 
subjects of force and inertia, explaining the 
action of gravity and various natural forces. 
An excellent chapter on the weather presents 
interesting explanations of all natural phenom- 
ena. A new chapter on the heavenly bodies 
has been added, introducing the subject of 
astronomy in such a way as to arouse the in- 
terest of any normal student. 

Following this is a discussion of the relation 
of science to the things about us. Magnets 
and electricity are first treated with explana- 
tions of the various pieces of electrical appara- 
tus in everyday use. A chapter is devoted to 
the study of light and its uses, and the micro- 
scope, periscope, and motion picture camera are 
taken up in detail. Sound brings up the discus- 
sion of the phonograph, musical instruments, 
and the radio. Almost an entire chapter is de- 
voted to the subject of radio telephonic com- 
munication, both in sending and in receiving. 
More chemistry is introduced with the study of 
acids and alkalies and a description of soap and 
various methods of cleaning. Simple mechanics 
are next outlined, and the study of machines 
continued with the airplane, steam engine, and 
automobile. 

The concluding portion shows how science 
enters into our actual life. One chapter deals 
with scientific agriculture and the proper use 
of fertilizers. Our food is next discussed and 
various diets recommended. The plant world 
and the animal world are the subjects of two 
chapters dealing with the conservation of re- 
sources and animal life. Next follows a study 
of physiology taking up the human body, cir- 
culation and respiration, and the nerves and 
sense organs. The final chapter “How to 
Live” gives simple laws for health and com- 
munity well being. 

As a whole, the book is suited for use either 
as a classroom text or for outside reading. its 
style is interesting and the reading of the 
various chapters is not difficult. The arrange- 
ment of subject matter is logical and natural 
In conclusion, “The First Year of Science” is 
a book in which any first year student in high 
school should be deeply interested and a book 
the study of which should be a pleasure. 


H. S. G. 





The Model Schooner “June” 


A description of a beautiful model schooner loaned to the museum of the 
Department of Naval Architecture 


HE Naval Architectural Depart- 
ment of the Massachusetts In- 
stitute of Technology has lately 
made a new acquisition to its museum. 
This is a model of a fishing schooner, 
fully rigged and ready for sea which 
has been lent by the builder. As de- 
signed.and built by Mr. Prescott T. 
Whitfield, Manual Training Teacher 


at the Western Junior High School, 


Somerville, she embodies features of 
both the Gloucester and Lunenberg 
boats. 

Built to a scale of one half inch to 
the foot, her seventy-three inches on 


deck and sixteen inch beam represent ~ 


the dimensions of a vessel of the larger 
type. Planked without and ceiled 
within, all mahogany, caulked with 
white lead, brass fastened and var- 
nished, she is a sturdy craft, well 
suited for fresh or salt water sailing. 

The rigging and gear are as true to 
life as any sailor might care to make 
them. Real sheaves turned from brass 
are in the blocks while other metal 
parts are cut from copper and alum- 
inum. The aluminum anchors are a 
work of art. The windlass works the 
chains, although as Mr. Whitfield says 
it is not the type actually in use. Two 
dories, one port and one starboard, 
add a touch of reality to the deck. 
Eight or more are carried by our Bos- 
ton schooners when fishing. 


Several ingenious devices are met 
with upon close examination. For in- 
stance, a brass gas light tip serves 
very well for a galley stove pipe and 
a mandolin key forms the mechanism 
of the rudder, which works much bet- 
ter than some real ones the writer has 
struggled with “down on George’s.” 


This boat is not a model of a yacht 
but of an every day, sea-going imple- 
ment of business. She is not so high- 
ly polished as to lose her character. 
Her deck and sides do not show the 
luster of a mantle-piece ornament and 
in this respect she bears a convincing 
resemblance to her larger counterpart. 
The reality of the hard life “off 
shore,” the heavy seas that sweep 
from stem to stern, the high gales 
carrying rain and sleet, foam and snow 
that so test the staunchness of a ves- 
sel, alone reminds us that it is but the 
miniature of a vessel that would bring 
her company safely home with a full 
catch. 


No account would be complete how- 


ever without a word or two concerning 
her builder. Born and bred in Nova 


By C. R. Masie 


Department of Drawing, 
Massachusetts Institute of Technology 


Scotia, the birthplace of many a 
sailor and shipbuilder of note, Donald 
McKay among others, he early came 
to know the parts and handling of all 
kinds of ships. His father, a veteran 
of the ship yards, furnished no small 
amount of the life and enthusiasm so 
characteristic of his work. Mr. Whit- 
field fashioned his first boat at the 
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age of twelve and has never tired of 
this branch of craftsmanship. His 
sea faring days, as sailor and mate, 
served to give him not only a practical 
knowledge of vessels, but an intimate 
acquaintance with their personalities. 
This ability to interpret the personal- 
ity of his work is absolutely essential 
to the master craftsman. Mr. Whit- 
field, in the “June,” has caught the 
personality of a fishing schooner and 
herein lies her greatest claim to more 
than passing notice. 


MODEL FISHING SCHOONER “JUNE” 


Details of rigging and equipment are worked out with extraordinary care. Even the dories 
are equipped, down to tiny brass bailing scoops 
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The Public Service Institute 





This section is devoted to abstracts of the papers presented at M. I. T., 
March 10-18, by leading men in the field of public service 


HE Public Service Institute was 
opened with a banquet at the 
Hotel Somerset, Wednesday 
evening, March 16, to discuss the 
social significance of the public serv- 
ice. Dr. S. W. Stratton, President of 
the Massachusetts Institute of Tech- 
nology acted as toastmaster. 


In opening the meeting, Dr. Strat- 
ton commented on the need of tech- 
nically trained men in the various gov- 
ernment administrative positions. 


In the past our laws have too often 
been made by people who were abso- 
lutely unfitted to meet the problems 
at hand. President Stratton pointed 
out the part Technology has played in 
the past in training men for executive 
positions, and the opportunities for 
service in the future. The first 
speaker of the evening was, His Ex- 
cellency, Alvan T. Fuller, Governor 
of the Commonwealth of Massachu- 
setts. 

The main substance of the Gover- 
nor’s talk is as follows: 

The comfort, the welfare, the safety 
and the health of all of us depend up- 
on the correct solution of the problems 
of government. The people of our 
country have all too slight a realiza- 
tion of the vital importance of the 
correct handling of their governmental 
problems to their well-being in every 
minute of their daily lives. 

In my position as Governor, I find 
myself studying at one time or another 
all the questions which you are to con- 
sider here and many other questions 
of government which you will not 
have time to consider. I find that in 
all these questions, I am faced con- 
stantly with another question which 
must be correctly solved if I am to be 
able to assist in solving all these prob- 
lems which you are to discuss. 

The question to which I refer is 
that of preserving a wise and just pro- 
portion between the total amount 
which should be expended for all these 
purposes combined, and the amount 
which the people of the Common- 
wealth ought to be asked to contribute 
in the form of taxes to finance all of 
these different activities. I wish to 
urge you while you are considering 
all these other problems to remember 
that every dollar which is spent to 
solve any of them is contributed by 
some unwilling and very often hard 
pressed tax-payer, and to remember 
that however desirable it may be to 
expand and improve the services 


rendered by government, those serv- 
ices should never be expanded unless 
we are sure that the result will justify 
fully, taking the money from the peo- 
ple to finance them. 

From our small New England be- 
ginnings to the present time we have 
advanced far in our demands for the 
doing of things at public expense 





GOV. ALVAN T. FULLER 


which were originally supposed to be 
furnished at private expense. Our 
people are demanding more and more 
that new public activities be under- 
taken. But at the same time unrest 
at the increase of the burdens of taxa- 
tion is growing steadily and rapidly. 
We ought to cease extending our pub- 
lic service, awaiting the time when 
our public revenues can catch up with 
the present demand, unless we can, 
by improving the administration of 
our present public service, and by 
eliminating unwise or obsolete activi- 
ties thereby save, by a more efficient 
achievement, sufficient revenue to em- 
bark upon new enterprises. 

In our own State service we long 
ago recognized that if each separate 
department were left to its own de- 
vices our public treasury would not 
longer stand the strain. It is for this 
reason that we have established our 
Commission on Administration and 
Finance whose duty it is to view the 
State’s activities as a whole, properly 
to measure the relative importance of 
each activity, and to confine the activ- 
ities of each particular Department to 
its own proper sphere. 
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Each departmental head probably 
considers that his own department is 
the most important one in the whole 
State service. He also probably and 
very properly thinks that his own de- 
partment is the very best. Each 
Commissioner probably feels that the 
Legislature ought to give him liberal 
appropriations to carry on his partic- 
ular work. 

With the adoption of the pay-as- 
you-go policy, the budget system, and 
with the creation of the Commission 
and Administration and Finanée, our 
Commonwealth has placed itself in the 
forefront with regard to solving the 
problem of allocating our revenue to 
our necessities in the public service. 

At a conference on the increased 
cost of government which was called 
at Washington by Secretary Hoover 
about a year ago, it was stated in the 
opening address that among forty- 
eight states, only one had decreased 
the tax burden of its people imposed 
by the State Government since 1920. 
The only exception among forty-eight 
states was Massachusetts. There can 
be no doubt that the reason why 
Massachusetts is the exception to the 
rule which applies to all the other 
States of the Union is that we here 
have progressed further in so organiz- 
ing our State administration that the 
Governor is able to have before him, 
at least in outline, a picture of the en- 
tire activities of the State, so that he 
may try to confine each activity with- 
in its proper sphere and to keep the 
total expense of all activities within 
bounds. We have also, through the 
creation of the Commission on Ad- 
ministration and Finance, provided the 
Governor with an agency, to enable 
him to keep constantly in touch with 
all activities and to keep each within 
its proper sphere. 

One of the greatest difficulties with 
which the Governor has to contend is 
the activity of people who are very 
much interested in one activity and 
who urge the development of that up- 
on the Legislature without stopping 
to consider in any way the proper 
proportion which the activity in 
question should bear to the total. 

We need men and women who will 
do their best to see that all the State’s 
activities are cared for so that none 
shall be neglected and so that the bur- 
den of taxation, upon those of our 
citizens who are not in particularly 
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fortunate circumstances financially, 
shall not be increased. 

At the conclusion of Governor 
Fuller’s talk, President Stratton intro- 
duced Mr. James P. Muaroe, secre- 
tary of the corporation of The Massa- 
chusetts Institute of Technology and 
chairman of the committee in charge 
of the Public Service Institute. 

Mr. Munroe outlined the purpose of 
the Public Service Institute as follows: 

The aims of this Public Service 
Institute are definite and immediate. 
It hopes to point out, first, that those 
engaged in public work, being mem- 
bers of the largest, and probably the 
most important, profession in the 
world should be inspired by the true 
professional spirit of research, of effi- 
ciency, and of unselfish devotion to 
the public good. 

Second: that while the taxpayer 
contributes much more through tax- 
ation than he did, it is because he 
demands much more. It follows, 
however, that, as the liberal supporter 
of the public services, he has a right 
to demand a high order of personnel 
not only free from any taint of graft, 
but determined to make effective every 
dollar that the taxpayer provides. 

Third: that this high type of per- 
sonnel cannot be secured unless the 
compensation is in some degree com- 
parable to that offered by private 
enterprises. 

Fourth: that increased outlay in the 
hands of trained public servants will 
result in ultimate great saving. 

Fifth: that, in many cases, public 
service cannot adequately function 
unless it has the wise cooperation of 
well-organized private services and 
foundations. 

Sixth: that admission to the public 
service should be strictly guarded by 
wise and flexible rules and regulations, 
and 

Seventh: that the universities and 
colleges have a distinct obligation to 
train men and women for the public 
service, an obligation that, as yet, 
most of them are very far from 
meeting. 

Two things this Public Service In- 
stitute wants particularly to stress: 
the fundamental importance of a sci- 
entific classification, in all bureaus and 
departments, of their personnel. In 
this direction, as well as in the selec- 
tion of public servants we have gone 
far since the days of the dismal 80s; 
but we have still many miles to go. 
The second matter which this Insti- 
tute is endeavoring to point out is the 
obligation of institutions for the edu- 
cation of young men and women, not 
only to provide ample opportunity for 
definite training for the many forms 
of public service; but also to urge and 
to assist their graduates to go into a 
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life-work that, while it may not bring 
the highest returns in money, gives the 
enduring satisfaction which comes 
from knowing that one is making a 
real contribution towards building up 
a better and more effective order of 
society. 

At the conclusion of Mr. Munroe’s 
talk, President Stratton introduced 
Mr. Joseph Lee, President of the 
Massachusetts Civic League who com- 
mented on the poor support we give 
our legislators. 

He spoke in particular on the poor 
judgment we display in civic matters. 
At the present time a disabled veteran 
has better chances for entering the 
police and fire fighting services than 
one in perfect physical condition who 
has never been in the services. This 
condition is obviously ridiculous yet 
a referendum on the question was re- 
cently lost in this state. Our schools 
too show a lack of real public interest. 
The visible element of an issue is the 
personal element. Teachers are in the 
employ of the state who have no right 
to teach, yet public opinion has not 
as yet become crystallized to the point 
of removing them. Mr. Lee also 
commented on the pending bill to 
force all Boston school teachers to live 
in Boston which is an absurdity. 
Following Mr. Lee, Dr. Charles A. 
Beard, formerly Director of The 
Training School for Public Service in 
New York, gave a very interesting 
address. He showed that everything 
rests on the sound administration of 
the modern state and that this state 
embraced more than the armed might 
of soldiers and policemen, but included 
the two millions or more civilian ser- 
vants upon whose skill and compe- 
tence even the military position of the 
structure rests. The thought which 
Dr. Beard laid most emphasis on was 
that people should take a more scien- 
tific and deeper interest in the subject 
of politics and administrations consid- 
ered as the science and art of manage- 
ment. Dr. Beard then laid down the 
following four propositions which he 
considers incontrovertible and when 
philosophically considered place the 
subject of political science high among 
the intellectual interests of our age. 

The first is that technology is the 
foundation of modern civilization, as 
the state is its retaining wall. Let the 
engineers and scientists quit and the 
whole cultural order would revert to 
that of eighteenth century agriculture. 
In that case, electric lights would go 
out; water would cease to flow in the 
pipes; silence would fall upon the 
humming telegraph wires; the print- 
ing press would sink down into rust; 
yellow fever, cholera, small pox, and 
bubonic plagues would fill our avenues 
with the spectres of death. Then 
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where would the great and wise stand 
—the puissant bankers, editors, 
preachers, jurists, and highbrows gen- 
erally? 

My second proposition is that 
technology is a new factor in civiliza- 
tion, now at the beginning of its 
career, an ‘irresistibly dynamic factor 
which under the drive of business en- 
terprise and the popular demand for 
comfort, safety, and convenience will 
hurl into society one epoch-making in- 
vention after another, changing, re- 
arranging, and challenging the state, 
throwing upon it ever-increasing bur- 
dens, calling upon it for ever more 
complicated services, straining its cre- 
ative and administrative energies to 


the limits of human capacity—and. 


beyond. 

My third proposition is that tech- 
nology has already turned the state of 
our ancestors upside down, transform- 
ing it from a police state into a service 
state. For example, there are in the 
United States at least ten times as 
many civilian servants as there are 
soldiers; the City of New York has 
only fourteen thousand policemen 
protecting life and property by force, 
while more than one hundred thou- 
sand civilian employees serve it in the 
discharge of community functions. 

My fourth proposition is that noth- 
ing under heaven can stop the inexor- 
able march of this modern Cyclops, 
technology; that on the contrary, it is 
the high and appointed servant of that 
noblest concept of the human mind, 
namely, the subjugation of the mate- 
rial universe to the welfare of human- 
ity, and will march from triumph to 
triumph in the coming centuries. 

The functions of the state are grow- 
ing. All parties decry the fact yet no 
party changes the fact. While details 
may be altered here and there, no 
party can change the remorseless 
movement of technology and social 
forces with their inevitable repercus- 
sions in politics. 

Out of this multiplication of public 
functions in number and complexity 
has grown a corresponding increase in 
the number and variety of public ser- 
vants. At the present time about two 
and one-half million people are em- 
ployed by our governments, national, 
state, municipal and rural. Still more 
significant is the fact that they rep- 
resent all the arts, crafts, sciences, 
and professions known to mankind. 
The list of civil servants in New York 
opens with arboriculturalists at the 
top and runs down through architects, 
civil engineers, electrical engineers, 
nurses, physicians, to X-ray experts 
and zymotic disease specialists at the 
bottom. In a word, all the wisdom 
and all the talents of humanity, the 

(Address continued on page 88) 
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THE EXPERT IN THE PUBLIC 
SERVICE 


Water Supply and Sewerage 


Mr. Harrison P. Eddy, of Metcalf 
and Eddy, opened the meeting with 
the following address: 


HE public service, like prac- 
tically all activities, has passed 
through a period of marked 
change during the passing generation. 
Thirty years ago highways and town 
roads were crude affairs in the great 
majority of cases; pavements were 
confined almost exclusively to the 
cities and there, smooth pavements 
were exceptional. Traffic problems 
were insignificant compared to those 
of today. Sewers and drains were 
designed mainly by empirical meth- 
ods, and the treatment of their dis- 
charges was seldom attempted. Water 
supply engineering had developed 
farther than that of most other 
municipal service, but was far behind 
the standards of today. : 

Within this period these activities 
have been brought to a much higher 
plane of accomplishment, partly be- 
cause of improvement forced by the 
great concentration of population in 
urban centres, somewhat by the pro- 
cesses of natural evolution and great- 
ly by advancement in the field of 
science and the application of its 
principles. 

Development in the electrical field 
has revolutionized the public lighting 
service, means of transportation and 
pumping installations. The results of 
the advance in the automotive field 
are obvious. The purification of 
water supplies and the treatment of 
liquid wastes, have made phenomenal 
progress. ‘The new science of bacteri- 
ology has provided knowledge and the 
tools which have revolutionized meth- 
ods and accomplishments in the field 
of the public health and welfare. 

There is a wide difference between 
industrial and mercantile service and 
the public service. The former has 
its incentive largely in the desire for 
financial profit, while achievement in 
the latter is much more largely in- 
spired by a desire to render service 
for the benefit of the public. This de- 
sire is by no means free from the effort 
to gain a livelihood, for even the pub- 
lic servant must have the where-with- 
all to support life and in many, prob- 
ably most cases, taking into consider- 
ation the entire personnel, the emolu- 
ments are about as great as in other 
walks of life, else most of the positions 
would be vacant. But the incentive 
of personal financial gain resulting 
directly from one’s efforts, is largely 
lacking. This condition, coupled with 
the restraint caused by the web of 
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legal limitations in which the public 
servant is generally enmeshed, ac- 
counts in large measure for such in- 
efficiency as exists in the public 
service as compared with private 
enterprise. 

Comparatively few experts are ap- 
pointed to the public service. Where 
the tenure of office is long some ap- 
pointees become expert through 
experience gained at the expense of 
the public, but generally the duties 
are sufficiently exacting, the demand 
upon time is so great and the incen- 
tive is so small, that one does his daily 
task without attempting the more in- 
tense application required for study 
and research which would help him 
to become an expert. 

The substitution, where practicable, 
of buses for surface railroads, and the 
removal of tracks. 

The construction of underground 
rail facilities for the delivery of store 
freight. 

The provision of undercrossings 
for pedestrians at busy traffic points, 
preferably in connection with the 
operation of underground rapid transit 
systems. : 

The control of the density of traffic 
by imposing additional restrictions on 
the height of buildings. 

The placing of the burden of pro- 
viding parking and loading space, at 
least in part, upon the property 
owners. 

The adoption of more liberal stand- 
ards for the width of both local and 
arterial streets in the planning of new 
territory. 

Finally, there are three questions 
that a completed regional planning 
program should attempt to answer. 

1. What will be the nature and 
extent of future growth of the region 
under consideration? 

2. What plans and policies are 
needed to take care of that growth? 

3. What sort of a program is nec- 
essary for carrying out these plans 
and policies? 

Rarely, however, have such funda- 
mental questions as these been made 
the subject of a searching analysis, 
nor the related question as _ to 
whether the constant and_ rapid 
growth of cities is desirable, what are 
the collective community losses meas- 
ured against the compensation, and 
where and upon whom should the 
burden of remedying the existing con- 
ditions fall. 

Furthermore, there are degrees of 
expertness. The public servant usual- 
lv can hove for experience in but a 
limited field. He is confined to the 
conditions encountered in his particu- 
lar locality and department, instead 
of being able to carry out his re- 
searches in the broader field afforded 
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by engagements in a large number of 
places and under a variety of condi- 
tions. This results in a limited de- 
gree of proficiency in a narrow field, 
which denies him the breadth of 
vision, experience and judgment he 
otherwise would have. 

While local pride and lack of 
appreciation of the importance of ex- 
pert knowledge and assistance still 
lead to a large measure of provincial- 
ism, there has been a growing recog- 
nition of the need of the expert in the 
public service. ‘The man whose chief 
asset is that he is a good fellow is not 
as often as formerly selected to build 
and operate public works. It is be- 
coming more or less common to 
search for one who has had previous 
experience and to appoint the best 
qualified among those available, even 
though he comes from a distant state 
or municipality and has not sought 
the position through “pull.” 

This is a sign of better things in 
the public service, and is in large 
measure due to the recognized need 
for the application of the principles 
of science and engineering which have 
made remarkable advance in the past 
generation, are making such strides 
at the present time and promise so 
much for the future. 

Mr. Frank E. Winsor, Chief Engi- 
neer, Metropolitan Water Board of 
Boston, spoke on metering water. 
The public cannot be forced to use 
meters if they object. Some cities 
with enormous consumption of water 
per person use no meters. Other 
cities with the same consumption use 
meters. It is impossible to predict 
whether the consumption per capita 
will increase or decrease with the in- 
stallation of meters. 

* * ok 

Mr. Saville of the Hartford Water 
Commission gave the following paper 
on the requirements of sound water 
supply financing: 


LL business endeavor, to suc- 

ceed, must be founded upon a 

sound financial basis, and the 
business of furnishing water is no ex- 
ception to this proposition. 

The essentials of both privately and 
publicly operated utilities are the 
same, the apparent differences are 
merely branches as it were, from a 
single stem. 

The owners of the private utility 
are the stockholders, who take profits 
on their investment through divi- 
dends; the consumers are the stock- 
holders in the municipally owned 
plant and take their profit in rate ad- 
justment and other common advan- 
tages. 

In’ properly run water supply sys- 
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tems, however, whether publicly or 
privately controlled, the basic finan- 
cial and operating methods may be 
considered as practically the same, 
and, except as noted hereafter, no dis- 
tinction will be made in this discus- 
sion. 

In the first place, it should go with- 
out saying, that proper bookkeeping 
and accounting methods must prevail; 
to get efficient results, a proper income 
is the first requisite; to get this, need 
must* be shown; to show the need, 
facts are required, and these facts can 
be had only from clear financial state- 
ments. 

Best production can be had only 
through comparison with similar work 
elsewhere and to get this, a uniform 
system of accounting under some gen- 
eral supervision is most desirable. 

Such control is found under the 
Public Utilities Commissions or sim- 
ilar bodies now established in most, 
if not all, of the States. 

How far such bodies should exer- 
cise control or regulation over pub- 
licly owned utilities is a matter for 
local determination, but it seems de- 
sirable in the interests of the whole 
that some liaison authority should be 
recognized in order that no injustice 
may be done to any. 

The first problem that presents it- 
self is the matter of RATES and 
RATE BASE:— 

The Wisconsin Supreme Court has 
said: “Having due regard for public 
interest, it is a matter of policy that 
the rate should be large enough to 
earn a return which will attract cap- 
ital to the utility field; which will 
readily permit expansion and exten- 
sion of the utility service and keep it 
in a high state of efficiency; which 
will attract to the utility field the best 
type of sound, economical, aggressive 
managerial ability, and in other ways 
stimulate productive activity which 
will be for the benefit of the public 
and incidentally for the benefit of the 
investor. Capital is not attracted to 
an enterprise which must constantly 
travel near the financial dead-line 
which divides prosperity from bank- 
ruptcy and the creative genius of man- 
agers is not stimulated by deficits.” 

The amount of return which a pub- 
lic service corporation receives de- 
pends upon the rate base, which is the 
value of the investment upon which 
the utility is entitled to earn a return 
and upon which the rate of return is 
allowed. 

This rate base must be reasonable 
-and a fundamental requisite is that 


Mr. Savitte’s Paper 
(Continued on page 86) 
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“Sewer and Sewerage Disposal 
Problems of aCity” is the title of the 
second paper of Mr. H. P. Eddy. The 


paper follows: 


EWERAGE systems, being out of 
~ sight, are usually out of mind, 

except among those entrusted 
with their construction, operation and 
maintenance. The lack of anything 
above ground to show to the taxpayer 
makes sewerage work in a city one of 
its least appreciated activities. 

At the founding of the United States 
the living conditions of .the people 
were extremely simple. Plumbing was 
practically unknown. Few public 
water supplies and no public sewer- 
age systems existed and primitive 
methods for the removal and disposal 
of household wastes prevailed. 

The development of sewerage sys- 
tems has been coincident and in a 
measure commensurate with the 
growth of cities. With the introduc- 
tion of public water supplies and the 
gradual increase in plumbing, the 
need for prompt and inoffensive re- 
moval of liquid wastes became acute. 
Prior to this, however, drains for the 
control of surface water were needed 
in many places. 

At first surface water drains were 
built by individuals, or by groups of 
persons. Often these drains were util- 
ized later for carrying liquid wastes. 
In Boston it was not until 1823 that 
the city took over the maintenance of 
the then existing drains and the build- 
ing of new ones. Even then only 
liquid wastes were allowed, the admis- 
sion of solid matters being prohibited 
until about 1850. In Baltimore this 
prohibition continued until 1911, when 
the new comprehensive system of 
sewers built after the great fire, was 
put into operation. 

The early drains and sewers were 
built without regard to the needs of 
the community as a whole and did 
not follow any technical basis of de- 
sign. In many cases slopes were in- 
adequate and in some instances the 
sewers pitched the wrong way. The 
first application of engineering skill to 
the design of sewers in this country 
was in Brooklyn about 1857. These 
sewers served as models for many 
years thereafter. 

Sewers vary greatly in size accord- 
ing to the extent and condition of the 
areas served by them. For the liquid 
wastes relatively small pipes are re- 
quired, but for carrying away the 
storm water very large structures are 
often necessary. The determination 
of economical arrangement, appropri- 
ate sizes, justifiable depths and many 
other important features of sewer sys- 
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tems, requires experience, skill and 
good judgment. 

Often cities are confronted with the 
necessity of providing new sewers to 
relieve those which have become out- 
grown by the increase in tributary 
population and development of drain- 
age areas, and to replace sewers whose 
physical condition has deteriorated to 
such an extent that they cannot longer 
be continued in use. Neither of these 
conditions may have resulted from 
lack of skill or judgment, but often 
this has been the case. Under present 
municipal conditions the building of 
sewers involves large expenditures and 
is is therefore important that the 
greatest skill be applied to their de- 
sign. It is not an exaggeration to 
assume on the average that every dol- 
lar legitimately spent in refinement of 
design will result in a saving in con- 
struction cost of ten times as much. 

The rapid growth of cities and the 
present marked tendency for the resi- 
dents to spread out into suburban dis- 
tricts are placing a heavier burden of 
expense than formerly upon cities, in 
order to provide adequately for a 
somewhat sparse and scattered popu- 
lation. This has led to the adoption 
of temporary measures such as the 
building of sewers of capacity suffi- 
cient only to meet the estimated re- 
quirements for a few years, with a 
view to building auxiliary or relief 
lines as required in the future. Ob- 
viously most careful planning is neces- 
sary to secure ultimate economy. 


For several reasons American prac- 
tice has tended toward the separation 
of sewerage and storm drainage. In 
many cases the sewers, which are 
small and relatively inexpensive, have 
been built before the storm water 
drains. While this has resulted in 
reduced first cost it has encouraged 
the serious misuse of sewers, to which 
have been connected many roofs and 
surface drains. In time of storm the 
small separate sewers have been se- 
riously overloaded, causing the sewer- 
age to set back into basements, and 
in some cases to overflow the man- 
holes and run off over the surface of 
the ground. Furthermore, there are 
many instances of the discharge of 
sewerage into storm water drains, 
which has resulted in the pollution of 
water courses which were not intended 
to receive sewerage. 

These objectionable conditions have 
often been due to lack of training on 
the part of officials and employeés, 
who have not appreciated the impor- 
tance of proper regulations or of en- 


Mr. Eppy’s Paper 
(Continued on page 82) 
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Administration of Street Cleaning 
and Disposal of Community 
Waste 


Prof. Bassett of Th: Massachu- 
setts Institute of Technology acted as 
leader at the session on “Administra- 
tion of Street Cleaning and Disposal 
of Community Waste.” He com- 
mented on the importance of this 
phase of civic activity and empha- 
sized the fact that this work required 
real engineering for successful service. 
He then introduced Mr. Elmer C. 
Goodwin, Chief Engineer, Dept. of 
Street Cleaning of the City of New 
York. Mr. Goodwin showed that: 


“Snowfalls became a matter of con- 
cern with the advent of mechanical 
transportation. Railroad Companies 
were the pioneers in the field of snow 
fighting and snow removal. The street 
surface railways were the next to en- 
ter this field of endeavor. 


The introduction and rapid increase 
in the use of the automobile vehicle 
in city streets, brought home to the 
Town, City and State official, for im- 
mediate solution, the problem of snow 
fighting and snow removal. Snow re- 
moval based on definite programs has 
had an indefinite growth, but until 
the use of powerful motor propelled 
vehicles, it did not attract countrywide 
recognition, nor was there such a uni- 
formity of procedure as is in vogue 
at the present time. 

The problem which confronts the 
City official is dependent upon several 
factors all closely correlated. ‘The 
more important of these are, traffic 
density, importance of the streets or 
locality to be handled, equipment and 
force with which the work is to be 
done, the amount of money available, 
the method of procedure to obtain the 
best results and public cooperation. 

In a city such as New York, where 
the density of population is great, 
traffic is congested and millions of 
people have to be transported at least 
twice a day, the snow problem is a 
serious one. 

As in all emergency conditions, con- 
centrated action must be maintained 
by forces hastily gathered together for 
short periods of time. 

There must, therefore, be a nucleus 
of trained individuals to plan, carry 
on and direct the work done by the 
greater force of untrained temporary 
employees. 

Speed is the essential factor in snow 
removal in any large city. Traffic is 
the overshadowing factor in prevent- 
ing speed in the removal of snow. 

The temporary paralysis of traffic 
caused by snowbound vehicles creates 


THE TECH ENGINEERING NEWS 


a grave fire hazard which may result 
in the serious loss of life and property. 

The slightest delay in the removal 
of snow from the main arteries of 
travel results in serious congestions 
which are very costly to business in- 
terests and the general public. It has 
been estimated by the Merchants’ As- 
sociation of the City of New York, 
that a tie-up of traffic resulting from 
a heavy snow-storm, costs the busi- 
ness interests of the City of New York 
approximately five million dollars per 
day. 

It is absolutely imperative that a 
trained force and proper equipment 
to prevent such a condition be set in 
motion immediately, when necessary, 
to keep the roadways clear, and by 
keeping abreast of the storm, making 
speed an essential factor, prevent the 
condition responsible for the conges- 
tion of traffic. 


In many of the cities of the east, 
which were not planned but like 
Topsy, “just growed,” the business 
sections are located in the area first 
settled and where the streets and ave- 
nues are too narrow for traffit under 
normal conditions. Snow must be 
plowed to the sides and piled in such 
sections and the return of the normal 
flow of traffic depends upon the rapid 
removal of the piled snow. 

Generally speaking the sections re- 
quiring immediate attention are the 
business sections, the wholesale dis- 
tricts, the railroad terminals and 
through highways. In these areas is 
found the heavy, bulky, slow-moving 
traffic in and outbound, and the trans- 
portation of foodstuffs or other perish- 
able commodities and that portion of 
the public having missions in and 
about town. 

Years of experience show that the 
equipment to be used, in handling the 
emergency condition resulting from a 
heavy snowfall, is the most important 
factor in affecting speedy and econom- 
ical relief. 

Because most cities work on a small 
financial margin and in the interests 
of public economy, the following gen- 
eral rule may be formulated—wher- 
ever possible, equipment should be of 
a type useful all the year round and 
adaptable to snow work. The heavy 
duty motor dump truck and the street 
flusher fitted to be equipped with auto 
front push plows are examples of 
equipment which comply with this rule, 

Equipment used exclusively for 
snow has been developed to a greater 
degree of practicability within the past 
five years than during any previous 
period. In some cities its purchase is 
recommended only when it can be 
shown that labor is not available or 





March, 1927 


dependable, or is more expensive, or 
when the demands of the public make 
it imperative. 

The trouble experienced with most 
of the so-called special snow equip- 
ment—and it is not yet a thing of the 
past—is that it is an adaptation for 
snow purposes of some unit useful in 
the general contracting, industrial or 
other field of endeavor. It has, per- 
haps, been redesigned by an office en- 
gineer with no experience whatever 
in the handling of snow, a material of 
no fixed characteristics, whose physi- 
cal state will often change overnight. 


At the same time, it is a well recog- 
nized fact that there is small profit 
for any manufacturer in the design, 
development and manufacture of 
equipment requiring such rugged char- 
acteristics as is needed in snow han- 
dling machinery. This is true where 
the adaptations appearing to answer 
the purpose may undersell the unit 
and make the point of saturation for 
the factory output too small for any- 
one profitably to undertake the prop- 
osition. 

Special snow equipment manufac- 
tured from a specification prepared by 
those competent to specify what is re- 
quired has been purchased only by 
New York City in sufficient volume to 
warrant a manufacturer undertaking 
this task. 

They are as anxious as any other 
body of officials to make improve- 
ments in their methods or equipment 
which can be justified. At this point 
it might be said that the New York 
authorities do not feel that snow and 
its attendant problems have been com- 
pletely solved. 

In New York any manufacturer or 
enthusiastic inventor may ask the 
Commissioner of Street Cleaning for 
permission to demonstrate his device 
under practical working conditions 
during a snow season. The unit is 
assigned to a district where it operates 
under the supervision of the District 
Superintendent in its daily routine. 
Observed by a member of the En- 
gineering Bureau detailed report is 
made of the performance of the unit 
under the varying conditions of work. 

Where large fleets of trucks and 
many units of special equipment are 
in use, it is necessary to have an aux- 
iliary fleet of supply trucks, service 
trucks and wrecker trucks. 

In large cities which of necessity 


- cover areas- of considerable extent, all 


equipment should be housed at sta- 
tions convenient to their assigned posi- 
tion. This is an essential to proper 
supervision of all branches of the 
service. 

Experience in New York has taught 
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that emergency or slight repairs and 
adjustments may be more readily 
made at the local housing station and 
all major repairs and overhauling best 
done at a Central Repair Shop. Fur- 
ther, the program should be prepared 
so that the whole equipment is in 
readiness at the approach of winter. 
Furthermore, the operators of its 
equipment should not be permitted to 
make repairs or adjustments of any 
nature whatever. All repairs and ad- 
justments should be made by the me- 
chanics, either in the field, at the hous- 
ing station or at the repair shops. 
Oiling and greasing of the equipment 
should be done by specially trained 
employees to keep the various units 
in proper condition. ‘The operator 
should only be responsible for the 
proper supply of gas and water. 

In New York, among the equip- 
ment which is available for service all 
year round, are the two-ton, five-ton, 
and seven and one-half ton trucks with 
body capacities varying from three 
cubic yards to fourteen cubic yards. 
In the warmer seasons of the year they 
are used for hauling ashes, garbage 
and rubbish. During the snow re- 
moval periods they are used for snow 
plow work and snow hauling. 

In addition to these units the city 
owns 167 power flusher units of 1200 
and 1500 gallon tank capacity mount- 
ed on five and seven ton chassis. In 
the warmer months they are used for 
flushing the street, and during the 
snow period they have cradles built 
within the tanks, and are weighted 
with granite block, and with snow 
plows attached to the front ends they 
are assigned to snow plow work only. 

The special snow equipment con- 
sists of 20 rotary snow brooms, 41 


snow loaders of the conveyor type of. 


various makes, 2 small four-wheeled 
tractors with small snow plow equip- 
ment for cleaning the ctosswalks and 
about 1500 auto front push plows. 

Many city officials experience great 
difficulty in obtaining sufficient equip- 
ment to accomplish the task which the 
public expects them to do. 

In New York plans for new equip- 
ment are completed shortly after the 
close of the snow season, money is 
appropriated, specifications are pre- 
pared and advertised, the new equip- 
ment is manufactured under city in- 
spection, and delivered in time for the 
proper instruction of employees in its 
operation and is ready for the follow- 
ing season. 

The volume of equipment may be 
made more or less variable if privately 
owned trucks of the conventional type 
equipped with sideboards are pre- 
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viously listed for hiring at the prevail- 
ing rate in emergency periods. 

With the purpose in mind of elim- 
inating claims for damages to trucks 
and for better supervision, it is better 
that the more strenuous work of snow 
plowing be assigned to municipally 
owned equipment. 

Upon the proper use and handling 
of the equipment depends not only the 
successful prosecution of the work, 
but also the life of the equipment. 

With the advent of modern mechan- 
ical equipment, it has become neces- 
sary to have a force so trained that 
they will correctly and intelligently 
handle the high priced and finely ad- 
justed pieces of equipment placed at 
their disposal by the municipality for 
proper operation in their work. More 
necessary than this training of the 
men handling equipment there is re- 
quired for the proper supervision of 
all the work, a body of superior offi- 
cers of keen wit, clear intelligence, 
quick decision, and commanding per- 
sonality. 

A position of general excellence of 
the whole force is only attained 
through constant instruction by com- 
petent teachers. The classes should be 
divided, the supervising force receiv- 
ing instruction apart from their sub- 
ordinates. With the advent of each 
new type of equipment men selected 
by the superior officers should be in- 


structed in the use and operation of’ 


the equipment, and if duly diligent 
and successful in tests of their knowl- 
edge and ability should receive per- 
manent assignment to the unit. 

It is suggested that as an induce- 
ment to the development of the oper- 
ator’s interest in and care of the ma- 
chine, that when special snow machin- 
ery is to be used a temporary advance 
in the rate of pay be granted to the 
operator. This will produce results of 
great benefit to the municipality. 

For the emergency period of Snow 
Removal, sweepers should be trained 
as foremen of the emergency labor 
which is hired for this work. The 
sweeper and his gang should be as- 
signed to the locality in which he per- 
forms his daily task under normal con- 
ditions. In this manner very efficient 
work may be obtained from the emer- 
gency crew. 

In New York it has been found 
that hand labor is non-productive to 
about forty per cent of the time, due 
partly to the constant stream of pass- 
ing vehicles in the streets at all times, 
and partly to the type of labor which 
answers the snow call. 

With this in mind the department is 
striving for the perfection of mechan- 
ical appliances as a substitute for hand 
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labor and it is safe to predict that 
within a few years all department 
work made necessary by the fall of 
snow, will be handled mechanically. 


The emergency labor in New York 
is recruited principally through adver- 
tising mediums, in a campaign begun 
in October. The department equip- 
ment and the section stations are pla- 
carded with signs notifying all of the 
opportunity for employment during 
the snow periods. Advertising by 
means of slides in the motion picture 
theatres in districts in which the la- 
boring man lives is also done. In this 
manner from ten thousand to eighteen 
thousand men are recruited for each 
storm. ' 

Where the contract system is used 
in addition to municipal forces, the 
contractor should be bound by a prop- 
erly executed contract specifying in de- 
tail the work he is to perform and the 
manner in which~ he is to be paid. 
The work .of the municipality should 
be so arranged as not to overlap nor 
interfere with the work of the con- 
tractor. 

Snow removal cost data varies. A 
five inch storm in New York City fol- 
lowed by rain and thaw may be re- 
moved at a cost of $150,000.00, while 
a three inch storm with freezing 
weather and sleet, which would cover 
the streets with ice, followed by low 
temperatures, may cost $700,000.00. 

The average cost of snow removal 
in the boroughs of Manhattan, Brook- 
lyn and The Bronx approximates three 
and one-half million dollars yearly. 
The average yearly snowfall approxi- 
mates twenty-eight inches. 

An idea of the change in attitude of 
officialdom, which in turn surely re- 
flects public opinion, may be obtained 
from the following: 

During Mayor Hugh Grant’s ad- 
ministration in New York City, in the 
years 1889-1892, the Commissioner of 
Street Cleaning requested an appro- 
priation of $25,000.00 for snow re- 
moval in New York City. He was 
put out of the Mayor’s office with the 
Mayor quoted as saying “Do you 
want us all indicted?” 

During the season of 1925-1926, as 
the expenditure approached the §$5,- 
000,000.00 mark, Commissioner Tay- 
lor called at Mayor Walker’s office and 
told him he thought there should be 
more money appropriated for snow. 
Like all municipalities with big pro- 
jects under way for subway buildings 
additional water supply, new schools, 
etc., money was not any too plentiful. 
The reply of the Mayor was very apt. 
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What Massachusetts Needs In 
Public Health 


- Professor S. C. Prescott of the In- 
stitute presided at this round table. 
In his opening remarks he pointed 
out Massachusetts’ leadership in pub- 
lic health service in the past and the 
necessity of acquiring a highly trained 
personnel and of educating the people 
along public health lines to assure her 
supremacy in the future. He gave a 
hasty review of Massachusetts’ popu- 
lation statistics to show that growing 
density raised new public health prob- 
lems. For example, the population is 
so dense in rural communities that 
waste disposal problems are becoming 
even as acute as the urban problems. 
He also spoke of the state’s water sup- 
ply problem. 

Dr. George H. Bigelow spoke on 
“The needs as seen by the State De- 
partment of Health.” Dr. Bigelow 
discussed three main needs. The first 
was that of having a more centralized 
state government in order to gain 
greater uniformity of public health 
legislation. He gave examples of the 
state’s lack of uniformity in regard 
to this matter by citing several differ- 
ent guarantee laws. These laws in- 
clude several quality standards of 
milk, the institutionizing of tubercu- 
losis patients, and school legislation in 
regard to vaccinations. The need of 
adequate appropriations and of ac- 
quiring a trained personnel were dis- 
cussed also. Dr. Francis X. Mahoney 
gave a review of public health needs 
as seen by a City Health Officer. 

He emphasized the need of educat- 
ing public opinion along public health 
lines. Prevention of disease is more 
important than the caring of disease. 
He also, was of the opinion that the 
state and municipalities lacked uni- 
formity on health legislation. 

Dr. Milton J. Rosenau of the Har- 
vard Medical School explained what 
diseases can be eliminated by pre- 
ventive methods. Contrary to condi- 
tions several years ago the cities have 
ceased to be more unhealthy places to 
live than the great majority of rural 
sections. The rural communities of 
Massachusetts are becoming so dense- 
ly populated that waste disposal prob- 
lems are as acute as they were in 
cities of forty years ago. Dr. Rosenaua 
went on to say that disease is con- 
trollable but cannot be eliminated al- 
together. His final list of controllable 
diseases included all the milk born 
diseases, also smallpox, rabies, diph- 
theria and scarlet fever, and above 
all the venereal diseases. 

Miss Frances Perkins, of the New 
York State Department of Labor gave 
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a paper on the New York State’s ex- 
perience with preventive hygiene in 
industry. In her opening remarks 
she made it clear that ever advancing 
and changing industry needs differ- 
ent preventive hygiene that can oniy 
be determined by technically trained 
personnel. The industry under of- 
ficial guidance must choose for itself 
its Own preventive measures. She 
suggested that the best method of 
educating the common workers in 
matters of preventive hygiene is thru 
the labor leaders. They should be 
educated in such matters first. 

The last paper was given by Dr. 
George M. Kline, of the State De- 
partment of Mental Disease. He 
showed that it is still possible to re- 
duce mental diseases by more inten- 
sive application of methods that have 
already been used. Mental diseases 
due to venereal diseases and alcohol 
most certainly can be reduced. 

In the brief discussion, Miss John- 
son of the State Department of Health 
answered a question in regard to pre- 
ventive hygiene in the industries of 
Massachusetts. There is no’ medical 
expert giving his full time to this. All 
asistance has come from private in- 
dustries and individuals. Miss John- 
son recommended that a medical ex- 
pert be appointed for such a position. 


*% * * 


COMMUNITY PLANNING AND 
TRAFFIC REGULATION 


I OW can a maximum use of 


our highways be secured 

with safety? What changes 
in practice or regulation can be made 
by the highway administrator which 
will enable you and me and the other 
motor users to drive comfortably and 
without constant interruption when 
We are on the road. at moments of 
peak travel? 

“What steps can be taken to facili- 
tate the constantly growing movement 
of commodities over the highway out 
of large centers of population? 

“How can we bring the develop- 
ment of rural highways into closer 
relationship with the transportation 
needs of the farmer?” 

These are some of the questions 
stated recently from the motor user’s 
point of view by the Chairman of the 
Highway Committee of the National 
Automobile Chamber of Commerce. 

These questions in themselves are 
important enough and baffling enough 
to hold our attention; but there are 
others even more important and far 
more baffling; and also, there are 
points of view to be considered quite 
other than those of the user of the 
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motor vehicle. Back of all these 
problems of traffic are the funda- 
mental issues involved in city plan- 
ning itself, and in metropolitan and 
regional planning; and furthermore, 
in the public control of the use of land 
and of the bulk of buildings—a con- 
trol which we usually call zoning. As 
stated recently by the Regional Plan- 
ning Federation of the Philadelphia 
Tri-State District, “We'll soon be 
made to understand that the real 
problem of dealing with a city like 
New York or any other city is not a 
problem of saying that you shail not 
park your car in front of a certain 
building; .it is not a problem of say- 
ing that you will convert a street into 
a one-way street; it is not a problem 
of regulating traffic; but it is a problem 
of planning cities comprehensively 
over wide areas, comprehensively in 
regard to their functions, for the 
purposes for which they exist.” 

The program at this session of the 
Public Service Institute provides for 
a discussion of the broad subject of 
“Community Planning and Traffic 
Regulation,’ and from two points of 
view: 

First, the problem of urban street 
planning. This topic, properly con- 
ceived, carries with it the require- 
ments of the regional survey and of 
regional planning, which on account 
of their character and magnitude 
require periods of years for the 
formulating and carrying out of 
fundamental and _ costly changes 
based upon careful study and inves- 
tigation. 

The other topic is traffic regulation, 
which deals directly with what can 
be done more or less immediately to 
relieve or ameliorate the existing sit- 
uation; for a city is an active, living 
organism, and remedies of some sort, 
even though they may not be thorough- 
going, permanent nor satisfactory 
must be applied without unnec- 
essary delay. ‘Those officials who are 
struggling with this phase of the sub- 
ject deserve our heartiest cooperation 
for the ingenuity and resourcefulness 
they have shown. 

While there are broad problems 
common to all cities that may be 
stated with reference to the science 
and art of planning urban and rural 
communities and their relationship to 
each other, the problem of every city 
or region is unique, and must be ex- 
amined carefully with reference to all 
of the distinctive and peculiar local 
conditions. The evidence of all great 
programs, so far as financing goes, is 
clear that it does not involve the cities 
in extra expense. Great sums must 
be spent in any case. The difference 
is that under a good plan the money 
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is spent economically and to perma- 
nent advantage. 

The most experienced engineers 
and city planners are of the opinion, 
I believe, that there is no such thing 
as a permanent city plan for the 
active, progressive and growing city, 
and that the congestion problem must 
be considered as ever present, and as 
taking on a somewhat new character 
from day to day. Nevertheless, 
great advantages will follow from 
more thoroughgoing methods than 
those usually employed. Some of the 
principal suggestions for the improve- 
ment of conditions which have been 
presented at recent city planning con- 
ferences are the following: 

The improvement of existing streets 
through the removal of obstructions, 
the widening of roadways where 
practicable, and the provision of easy 
curves at intersections. 

The introduction of by-passes to 
enable through traffic to avoid con- 
gested centers. 

The separation of grades at street 
intersections, where this can _ be 
effected without undue property costs. 

The construction of elevated express 
streets along waterfronts or elsewhere 
where they can be introduced with- 
out serious’ disadvantages. 

The introduction of sidewalk ar- 
cades with a corresponding widening 
in the roadway. 

The cutting through of new arterial 
streets where additional facilities can 
be obtained by no other method. 

+ * * 
TREETS in cities have three 
ss main functions, namely to pro- 
vide:— 

1. Rights of way for traffic emerg- 
ing from points of origin and seeking 
points of destination, beyond them. 

2. Access to and from all abutting 
buildings for all purposes of industry, 
business and residence. 

3. Public reservations or easements 
for serving buildings with water, gas, 
electricity, policing, drainage, and 
other purposes necessary for health 
and safety. 

Most of the efforts made to solve 
the urban traffic problem relate pri- 
marily to the first function and seldom 
recognize, or at least give proper em- 
phasis to, the second and third func- 
tions of the city street. 

Until we get a proper perspective 
of all the problems of city growth and 
their relations we will never solve the 
traffic problem. For instance, no pro- 
posals for building new streets, or 
widening existing streets or regulating 
traffic will ever be more than pallia- 
tives—unless they are part of a gen- 
eral plan in which provision is made 
for restricting uses, heights and den- 
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sities of building and for increasing 
the areas of open spaces required for 
recreation and other social uses. 

In some European cities, notably 
in Germany and Sweden, specialists in 
city planning are attached to the per- 
sonnel of city administrations. These 
specialists concentrate their attention 
on the problems of the city as a grow- 
ing organism and engage in contin- 
uous study of the architectural, en- 
gineering, economic and sociological 
phases of urban growth. In America, 
as a rule, we do not regard the trained 
city planner as a person whose con- 
tinuous advice and guidance is needed 
by the city. We employ him, sporad- 
ically, as a consultant when we get 
into difficulties. We allow evils to be- 
come established and ask him to cure 
them, instead of having him constant- 
ly engaged in the work of prevention. 
Having failed to employ him when he 
can be of real service to prevent or 
arrest congestion, we blame him be- 
cause he cannot remove congestion. 

What I have to say on the specific 
problem of urban street planning is 
therefore subject to the premises, first 
that street planning must be dealt 
with as part of a general and compre- 
hensive city plan if any effective re- 
sults are to be obtained, and second 
that every city should have a perma- 
nent city planning department ade- 
quately equipped with funds and a 
trained personnel. 

We have to get communities to 
realize that whatever is done to plan 
streets in advance of development, to 
widen streets in areas already built 
upon, and generally to increase the 
capacity of the traffic ways of the 
community, will not in themselves re- 
move the causes of congestion or pre- 
vent its possible occurrence or recur- 
rence in the future. 

Plans have been made for the street 
system of entirely new cities with ex- 
treme widths of street, without pre- 
venting the growth of the same evils 
of congestion that we find in old un- 
planned urban areas. In existing 
cities streets have been widened and 
congestion temporarily relieved with- 
out preventing the recurrence of the 
same conditions after a short period 
of time. 

Unless the plan of the street system 
is accompanied by adequate regula- 
tion of the uses and character of de- 
velopment of the buildings which abut 
upon the streets, urban street plar- 
ning will be of little benefit to the 
community. Until the American city 
is prepared to boldly face the prob- 
lem of adjusting the building uses, 
densities, and heights to the street 
space, until it recognizes the need for 
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balancing building bulks and the open 
areas required for circulation, light, 
air and recreation, there can be no 
adequate solution to be found for 
traffic congestion, with all its deplor- 
able consequences. 

Any program for construction of 
new highways or improvement of sur- 
faces of existing highways should be 
based on the comprehensive plan. A 
state or city highway plan is not a 
comprehensive plan, as it relates only 
to one feature in the development of 
land., Improvements made from this 
limited point of view are creating new 
evils as great as those which the im- 
provements were intended to remove. 


We should plan first—not merely the. 


alignment, grade and intersections of 
highways—but the utilization and den- 
sity of building on adjacent land— 
before we improve the surfaces. 

Every street in a city should be 
considered in relation to the building 
development on the land it serves. It 
should be planned and constructed to 
serve the purpose for which it exists. 
At present we standardize the street 
system as if every street had to serve 
the same purpose. This is both waste- 
ful and inefficient. It is one of the 
main causes of congestion because we 
spend too much money in the con- 
struction of wider pavements than are 
necessary in 75 per cent of the streets, 
and therefore we have insufficient 
funds to devote to the improvement 
and extension of the arterial system 
of highways. 

One of the recent traffic and thor- 
oughfare plans that has been made 
has received unusual favor from the 
city for which it has been prepared. 
The, Thorofare Plan of Providence, 
prepared by Mr. Robert Whitten, as 
far as it represents a physical layout 
of a projected street system, is an un- 
usually good pattern. 

If Providence has the courage to 
carry out the constructive urban street 
planning program it has adopted and 
follows up the studies it has already 
made with a general city, or regional 
plan, designed to coordinate its zoning 
and thoroughfare plans with its gen- 
eral transportation facilities, its har- 
bors, its industrial growth, its park 
systems, its civic centers, its markets, 
and its relations to neighboring com- 
munities, it will provide perhaps the 
leading example of how the problem 
of urban street planning can be solved. 

Our regional studies in New York 
show that it is essential to dea! witlt 
wide areas surrounding cities so that 
the needs of circulation can be ade- 
quately met within the cities. We 
find that improvements of the street 
pattern if properly conceived and 
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planned yield revenues to the com- 
munity and owners of property far 
in excess of their cost. Where conges- 
tion exists it is not a necessity due 
to lack of space; it is the result of 
artificial forces that selfishly promote 
the wrong use of space. The greatest 
need of the New York Region as of 
all other great urban regions is to 
secure a better balanced development 
and more even pattern-of growth, so 
that land shall be neither overloaded 
nor underloaded with buildings; and so 
that the urban street system shall be 
part of a general design which deals 
with all the related elements and func- 
tions that enter into the structure of 
the urban community. 

The inter-relation between build- 
ings and the street system is illus- 
trated by what has happened in 
Manhattan in the last one hundred 
years. The Plan of 1811 cannot be 
criticized because of having made in- 
adequate provision for traffic. Even 
with the coming of the automobile it 
would have provided ample space for 
all purposes had New York placed 
proper restrictions on the uses, heights 
and densities of buildings, or widened 
the streets to adapt them to the 
greater building bulks that have come 
into existence. Had private owners 
been required to set back their build- 
ings as they raised their height, and, 
in the case of loft buildings, to provide 
space on their own property for load- 
ing and unloading vehicles, there 
would probably have been no serious 
traffic problem in Manhattan today. 

Mr. Allen’s remarks upon the place 
of the engineer in our modern era are 
well worth quoting: 

“I believe the best safeguard to any 
profession is an exceedingly high stand- 
ard in personnel. If the work of the 
civil engineer has been insufficiently 
recognized, I believe the condition may 
be remedied only by the civil engineer 
himself through a course of action 
which should be apparent upon a 
more careful scrutiny of his responsi- 
bilities, a scrutiny which, I think 
should convince him that he himself 
has not taken his profession seriously 
enough. 

Civil engineering is not ranked nor 
equalled by any other profession. 
The study necessary to properly 
qualify in it gives breadth of vision, 
and practice in it gives stimulating 
contact with every other profession. 
The part played by the engineer in 
the advancement of our civilization is 
paramount. It is his part to clear the 
way and carry forward those activitics 
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which give our advancement concrete 
form. His success in performing this 
work depends upon the training he 
receives to fit him for it, upon his 
vision of his responsibilities and his 
willingness and capacity for driving 
himself into a condition of proper 
fitness.” 

Harold S. Buttenheim, Editor of 
“The American City” said that to 
make a sane program of city develop- 
ment popular is the most important 
and most difficult task in the public 
service. In order to achieve this pur- 
pose, the psychologist must be called 
upon to devise means of influencing 
public opinion, and to create a spirit 
of civic interest which will bring about 
more permanently beneficial results. 
The entrance into the public service of 
influential and leading public-spirited 
citizens to aid in city planning, zoning 
systems, and traffic regulation, will do 
much to promote constructive pro- 
grams in our towns and cities. The 
daily and weekly press and the 
courses in civics and citizenship in the 
schools can do much ‘to develop a 
saner attitude toward municipal 
growth. 

Mr. T. Warren Allen, Chief, Di- 
vision of Control, of the Bureau of 
Public Roads, spoke upon “Personnel 
Training in a Government Bureau.” 
The organization of the Bureau was 
outlined, and its function for the 
supervision of Federal expenditures 
made in cooperation with the states 
for a Federal system of highways was 
explained. 

A definite program has been estab- 
lished to insure an efficient personnel 
among the engineers engaged in the 
work of the Bureau. In the spring, 
leading educational institutions are 
visited, and in each one man is selected 
from the Junior Class for summer 
work in highway construction unit 
cost study. ‘The men have an oppor- 
tunity in this way to obtain some idea 
of the work of the Bureau, and are 
able to pursue the studies of their 
final year with the advantage of prac- 
tical experience behind them. On 
graduation they are well prepared to 
hold responsible junior positions with 
the anticipation of rapid advance- 
ment. 

The field of highway engineering as 
it exists today and as it may be in the 
future was developed at great length, 
and the point was stressed that altho 
many advances have been made, there 
is still a crying need for waste elimina- 
tion. Present day methods are little, 
if any, in excess of 50 per cent ef- 
ficiency. 
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THE UNIVERSITY AND THE 
PUBLIC SERVICE 


ae subject for our discussion 


this afternoon is “The Univer- 
sity and the Public Service.” 

The largest public service that a 
University can render is to turn out 
young men and young women who 
have the kind of training that will 
make them the best sort of public ser- 
vants. The reason why a University 
has a right to expect benefactions from 
those who are financially able is be- 
cause the University makes a distinct 
contribution to society in training the 
rising generation. Ministers, school 
teachers, physicians, lawyers, engi- 
neers, leaders in industry and in busi- 
ness,—all of these are needed in any 
rightly ordered society. By training 
young men and young women in the 
truth, by acquainting them with 
knowledge accumulated in different 
branches of study, by the rigorous dis- 
ciplining of the mind, by the develop- 
ment of personality,—in all these 
ways the University renders an incal- 
culable public service. 

But there is an essential that is 
often overlooked in formal education, 
and that is the development of the 
right kind of character. We must 
send out doctors and lawyers and 
preachers and business men and 
leaders in industry and engineers who 
are not only smart, but who are also 
good. Moral soundness _ outshines 
mere cleverness as the sun outshines 
an electric light. 

We should send out a stream of 
graduates who are in themselves so- 
cially cleansing and life-giving. I like 
to think of the University as a great 
reservoir of life-giving water, some- 
times distributing its flow over the 
plains of humanity through a system 
of pipes and sluices called churches 
and schools and courts and hospitals, 
and sometimes there is a seepage and 
flow of the spirit of the University 
through the fissures and conduits of 
society which is beyond charting or 
measurement. 

We know that to train future citi- 
zens for public service, we must train 
them in public service. Therefore, 
the city becomes our laboratory for 
the training of our students in every 
form of service which the city needs. 
This is true education. Education is 
a matter of adjustment between or- 
ganism and environment. Life is a 
series of interactions. Society is a 
process of human relationships. Edu- 
cation is a development of the individ- 
ual to meet life situations. Aristotle 


said accurately: “By doing justice we 
become just and by doing acts of tem- 
perance and 

temperate and 


courage we become 
”? 
courageous.” The 
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training for democracy is training in 
democracy. Likewise, training for 
initiative, responsibility, freedom, en- 
thusiasm, sacrifice in a great purpose 
is training im those very things. We 
cannot develop the passion for human- 
ity without making that the controll- 
ing spirit and purpose of the Univer- 
sity. 

Is there any public service today 
greater, more significant, than the 
telephone and those forms of com- 
munication, such as the radio, that 
have been developed from the tele- 
phone? Let us never forget that the 
telephone itself is the product of a 
professor in Boston University. At 
the time that Alexander Graham Bell 
made his great invention, he was reg- 
ularly employed as Professor of 
Speech in Boston University. He 
made his experiments in the Univer- 
sity, and was dependent upon the 
University for his livelihood during his 
investigations, and he made the inven- 
tion not as an accident, but directly 
in line with his course in the Univer- 
sity on the “Mechanism of Speech.” 
I do not know of any better illustra- 
tion on the subject of the afternoon 
than the fact that this wonderful and, 
as we view it now, indispensable 
means of communication was invented 
by a Professor in Boston University. 

If any further illustration is needed 
on the subject for this afternoon, let 
it be noted that this Public Service 
Institute has assembled a rather re- 
markable group of authorities in vari- 
ous fields of human thought to pre- 
sent their viewpoints to us. 


* * * 
THE TAX PAYER AND THE 
PUBLIC SERVICE 


Mr. Roland W. Boyden, the United 
States Unofficial Delegate to the 
Reparations Commission, opened the 
meeting. He then introduced the first 
speaker, Mr. Charles P: Howard of 
the State Commission on Administra- 
tion and Finance, who spoke on the 
Efforts Massachusetts has made to 
cut taxation by the formation of the 
Commissions. He opened his talk by 
comparing wages and taxes in the 
whole country for the past ten years. 
According to Mr. Howard the cost of 
government in Massachusetts is high- 
er than many other states, even 
though the attempts to cut it have 
been fairly successful. The state, 
however, does do more for its citizens 
than any other and while each of the 
other forty-seven states have in- 
creased their tax burdens in the last 
ten years, Massachusetts has de- 
creased hers. This has been made 
possible in several ways, first, by the 
fine cooperation between every de- 
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partment, second, by the adoption of 
the budget system, third, by the re- 
duction of the number of departments 
from 101 to 20, thus avoiding duplica- 
tion of work; fourth, by the utiliza- 
tion of all discounts for prompt pay- 
ment, and fifth, by the fact that the 
Commonwealth is issuing no more 
bonds. An efficiency bureau has been 
instituted. It is estimated that by 
use of this alone $330,000 has been 
saved in printing, $120,000 has been 
saved in interest, while coal bills have 
been cut in two by the substitution of 
coke for anthracite in the state hospi- 
tals, asylums and prisons. Since 1919 
the state debt has been lowered from 
$40,000,000 to $16,000,000 and the 
state taxes have been cut $2,000,000. 
He also mentioned the huge building 
program which the state has under- 
taken—comprising mostly homes and 
hospitals for the feeble-minded and a 
jail for short-term offenders. 

Mr. Fred Telford, the director of 
the Bureau of Public Personnel Ad- 
ministration, spoke on the growth of 
the public service and showed that it 
might easily become a menace. “A 
democracy is inefficient because it 
starts things which it is unable to con- 
trol.” Mr. Telford advances the 
theory that as the public service 
grows relative to the population, the 
larger it gets the harder it will be to 
run. It is approaching the danger 
point already, and the same thing is 
occurring in the present education 
policy. It is therefore evident that all 
such agencies must be controlled and 
at the same time required to meet a 
given standard. 

The last speaker was Professor 
Charles A. Beard, former director of 
the Training School for Public Service. 
He showed in the main, how everyone 
gains by paying taxes for the removal 
of snow, the care of delinquents, and 
mental defectives. He then showed 
how incomes and expenditures have 
varied in the past 100 years. 

+. *¢ # 


SPECIAL PROBLEMS IN THE 
PUBLIC SERVICE 


How to Obtain the Right 
Personnel 


Mr. Eliot Wadsworth, formerly 
Assistant Secretary of the Treasury, 
started the discussion on “The Inves- 
tigating Expert in the Administration 
of Government,” by giving a short 
address on the difficulty of getting ex- 
perts to work for the Federal Govern- 
ment at the pay offered. 

Mr. Telford was then called upon 
to speak on the subject: “The Inves- 
tigating Expert in the Administration 
of Government.” His main topic was 
the status of the experts engaged in 
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Public Service work compared with 
the status of experts in other depart- 
ments of the government. The psy- 
chologist, statistician, and personnel 
expert are not recognized and usually 
considered as a necessary evil. 

Following this, Charles L. Carr, 
Chairman of the Finance Commission, 
spoke on the subject “How the Bos- 
ton Finance Commission Functions.” 
By giving its history, duties, privileges 
and a resume of the work it has 
accomplished, he left a clear idea of 
how this branch of investigating ex- 
perts functioned. 

The Finance Commission of the 
City of Boston has been unique among 
municipal institutions. It was created 
by an act of the Legislature in 1909 


and is charged with the duty of in- ° 


vestigating any matters relating to 
appropriations, loans, expenditures, 
accounts, and methods of administra- 
tion affecting the City of Boston or the 
County of Suffolk. Among its em- 
ployees are counsel; engineers, inves- 
tigators and the usual clerical force. 
Power is given to require the attend- 
ance and testimony under oath of 
witnesses and the production of all 
books, papers, contracts, and docu- 
ments relating to any matter within 
the scope of its investigations. 

While the commission has no power 
to enforce its findings or restrain im- 
proper or illegal acts of city officials, 
it has adequate power to investigate 
and find facts and to make them pub- 
lic. ‘The theory on which it was cre- 
ated is that publicity is the cure of 
municipal evil. When the voters are 
in possession of the facts the remedy 
lies in their own hands and they may 
have as good a government as they 
desire. 

Five members compose the Com- 
mission, but of these only the chair- 
man is paid, and upon him the active 
responsibility for the work falls. 
Whenever anything comes to pass re- 
quiring special consideration, the 
chairman orders an_ investigation, 
which is usually conducted by the 
counsel for the Commission. If the 
results of the investigation warrant it, 
the reports are made public, and in 
questions of great interest, public 
hearings are often held. 

It has been found that in the inves- 
tigations, many minor defects are dis- 
covered and made right, without the 
necessity of a formal procedure. 
Often studies are made of various 
lines of the municipal services. Among 
these studies, the work on the Boston 
School system and the hospital situa- 
tion are noteworthy. Many thovu- 
sands of dollars have been saved by 
checking up on contracts and competi- 
tive bids. 

In conclusion, it might be said that 
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the commission deals with facts 
rather than theories. and that in this 
way it performs a much needed 
service for the municipal government. 
It is unpopular in some quarters, for 
it is fearless in its investigations and 
in the publication of its findings. 
Nevertheless, the commission goes on 
its way, intending to be free from the 
effect of partisan politics and to be in- 
fluenced by neither fear nor favor. 
Its position as a State commission 
makes it entirely free from interfer- 
ence by the municipal government, 
thus insuring its independence. 

The leader of Round Table number 
two, Professor Holcombe, then took 
the chair and started the discussion 
on the subject “How to Obtain the 
Right Personnel.” He spoke of Col- 
onel Roosevelt’s experience in the 
Civil Service Commission of New 
York City. He introduced the next 
speaker, Charles S. Shaughnessy, who 
talked on the subject of “How to Ob- 
tain the Right Personnel.” 

Percy Harrison spoke next and 
gave many examples of how politicians 
often tried to give a man a job for 
which he was absolutely unfitted. 

Mr. Telford concluded the session 
by explaining the varying status of the 
expert administrator or investigator in 
the public service. While the legal 
profession has been fully recognized 
and preference given to its members 
in governmental positions, many of 
the other learned occuparions are not 
as fortunate. This is particularly true 
in the cases of the newer social 
sciences, such as psychology, statistics, 
economics and personnel. At present, 
wide application of these recent devel- 
opments is slow to materialize, yet 
when it does come, it will bring about 
a far wiser and far more beneficial ad- 
ministration of our public affairs. 


Problems In Public Purchasing 


The consensus of opinion in this 
group was: 

1. That an intelligently conceived 
and directed central purchase plan is 
a sound and logical method of public 
purchasing in a Governmental group. 

2. That centralized purchase as 
here used comprises the following 
steps: 

a. Standardization—The selection 
of a minimum number of proper ma- 
terials to adequately meet the require- 
ment. 

b. Specification—The description 
in definite terms of the requirement 
to be met. 
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c. Purchase—The actual purchas- 
ing of the materials described by the 
Specification. 

d. Inspection—Test of deliveries 
to ensure that the materials purchased 
meet the specification. 


3. That frequent round table dis- 
cussions such as this in any commu- 
nity would do much to stimulate in- 
terest in purchasing as a common 
problem. 


4. That the work of the following 
organizations offers a source of in- 
valuable information and aid to any 
group interested in establishing cen- 
tralized purchase. 

a. Bureau of Standards, Washing- 
ton, D. C. 

b. Federal Specification Boards, 
Dr. George K. Burgess, Bureau of 
Standards, Washington, D. C. 


c. American Engineering Stand- 
ards Committee, 40 West 39th Street, 
New York City. 

d. American Society for Testing 
Materials. 


Dr. Stratton opened the discussion 
with a statement of the importance 
of the buying function in public ser- 
vice and expressed the hope that this 
meeting was but the forerunner of 
many similar meetings in numerous 
communities, discuss methods of 
approach in overcoming some of the 
obstacles which confront the public 
purchasing official. 


Dr. Burgess then outlined the work 
of the Bureau of Standards and the 
Federal Specifications Board as aids 
in the purchase of supplies for the 
Federal Government. Dr. Burgess 
emphasized particularly a plan of Cer- 
tification which is now in the process of 
developtment at the Bureau of Stand- 
ards. This plan embraces, as a first 
step on the part of small municipalities 
and other similar consuming groups, 
the use of standard specifications for 
the purchase of articles of common 
use. It then proposes, in order to 
ensure the delivery of material con- 
forming to the specifications, the utili- 
zation of local commercial testing 
laboratories. A list of such labora- 
tories which are adequately equipped 
and willing to undertake such tests 
will be issued by the Bureau of Stand- 
ards in the near future. 


The plan outlined by Dr. Burgess 
led to a rather general discussion of 
the problems of completely centralized 
purchasing of governmental groups. 
Some disadvantages were pointed out, 
particularly in the case of the larger 
cities where some outlying department 
or station might find itself in a posi- 
tion to purchase minor commodities 
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in the neighborhood more economi- 
cally and conveniently than by send- 
ing its requisitions through the cen- 
tral purchasing department. It was 
generally appreciated that such situa- 
tions do exist and commodities which 
fall into this class, due to some local 
condition, should not rightly be in- 
cluded in a central purchase plan. 
It was the consensus of opinion, how- 
ever, that centralized purchase is a 
logical and economical method of 
procurement. 

President Stratton suggested that 
the sense of this meeting concerning 
Purchasing might well be conveyed to 
the Civic League and asked that a 
Committee, comprised of Dr. Burgess 
as Chairman, Mr. Keyes, Mr. Cronin 
and Mr. Brush, formulate general 
recommendations based on the morn- 
ing’s discussion. 


CLASSIFICATION OF 
POSITIONS ITS SIGNIFICANCE 
IN THE IMPROVEMENT OF 
THE PUBLIC SERVICE 


The four speakers at this luncheon 
gave papers on whether a Classifica- 
tion System of Positions and Salaries 
help to Improve Public Service? 


The general opinion was such a 
classification was one of the most 
needed additions to Public Service. 
Professor C. W. Doten, of the Massa- 
chusetts Institute of Technology, who 
presided at the luncheon, spoke of the 
small salaries public service workers 
were receiving. 

Charles S. Shaughnessy of the Phil- 
adelphia Civil Service Commission 
very strongly believed that a classifi- 
cation system was needed. He felt 
that such a system would check the 
creation of superfluous government 
positions, that it was essential, if com- 
petent personnel were to be attracted 
by the promising career to be found 
in public service, nor would an em- 
ployee rating system function without 
classification, this is the only way to 
provide for a definite promotion pro- 
gram. He finished his talk by point- 
ing out that most of the large com- 
mercial concerns have an employee 
classification scheme of some sort. 


John S. Miller as attorney repre- 
senting the Commonwealth Service 
Association spoke on the need from 
the employee’s point of view. He made 
it clear that a definite statement of 
policies in a classification of positions 
in Public Service was much needed. 
He too thought that the system would 
raise the employee’s morale by pro- 
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“Long enough 
to reach the ground” 


INCOLN’S famous answer to the question 
‘*‘How long should a man’s legs be?” 
suggests a similar answer to the question 
‘*How large should an industrial organiza- 
: tion be?’’ 

Large enough to doits job, of course, which 
simply means that there’s need in this country 
of ours for both small and big businesses and 
both can prosper. 

The job of providing electrical communi- 
cation for the country calls for a vast organ- 
ization backed by vast resources. And that’s 
what the Bell System is. 

Here great size has advantages in greater 
operating efficiency through which its cus- 
tomers benefit, and advantages to those en- 
gaged in the industry who find here a wide 
range of interesting work offering oppor- 
tunity to men of varied talent. 





Vestern Lleciric Company 


Makers of the Nation’s Telephones 


Number 66 of a Series 


atest adidas ae 


enor erence ererrenCnR meter coer nese 


ee 













































































78 


viding the possibility of a career. The 
point was brought out that organiza- 
tion among the workers was needed 
the same as there is in industrial con- 
cerns. 

Thomas C. Murray, of the Munici- 
pal Civil Service Commission of New 
York City spoke of New York’s efforts 
at a classification system. In his ex- 
perience classification of government 
positions was not a very easy thing to 
do, although such a system does have 
great advantages. For example clas- 
sification is impossible in some cases. 
He believed that a scheme for legaliz- 
ing titles of positions by a Commission 
was quite practical. In view of the fact 
that New York has not had a large 
enough force to accumulate much 
knowledge in regard to the need of 
classification, the state has been very 
lucky that public service officials have 
not interfered with each other. 

Fred Telford spoke of absolute need 
of a classification system in Massachu- 
setts and stressed the need of higher 
salaries in public service work as most 
of the other speakers did. The very 
fine system of classification of titles, 
positions, and salaries that was started 
in 1913 did not go into practice and 
was never fully completed. A system 
with some modifications is before the 
state legislature now but is in danger 
of being defeated. The opposition 
comes mostly from disappointed office 
seekers on grounds that the costs of 
the system, including raises in salary, 
would amount to $600,000. The State 
finance department cannot appropri- 
ate the money by an additional bur- 
den to the taxpayer. Additional 
burden to the taxpayer is distinctly 
against the policy of the existing State 
government. 

In the discussion that followed, the 
question was asked whether it was 
better to adopt a classification system 
by legislation or by order of a govern- 
ment officer. Mr. Telford answered 
by stating that it was better to adopt 
it by legislation, if provision was made 
for any change that might be needed 
in the future. 

Dr. Burgess, of the Bureau of Stand- 
ards, stated how well a classification 
system worked in his department of 
the government. He believed, that it 
should be more flexible than it would 
be, should a legislation be needed to 
improve the classification scheme in 
the future. Mr. Telford spoke of the 
bureau of standards not being as much 
in need of such a system as other pub- 
lic service departments. 


Conclusion of Institute 
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Snow Removal 


(Continued from page 71) 


He said: “Commissioner, no more 
money for snow this year. If there is 
any more snow you will have to eat it.” 
Fortunately the gods were good and 
we did not have to go on a diet of 
frozen pudding. 

The method of snow removal in 
New York City is as thorough as any 
work done throughout the country. 
While it probably follows pretty 
closely the standard more or less in 
vogue elsewhere today, I am _ sure 
most of the method was originated in 
New York. 

Sewering is the most economical 
method for the final disposition of 
snow. . 

Sewers are divided into four classes 
depending on the volume and velocity 
of flow. They are: 

(1) Sewers which will take any 
quantity of snow which can be dumped 
into them. 

(2) Sewers which will take snow 
that is shoveled or panned into them 
slowly. 

(3) Sewers which will take panned 
or shoveled snow only when the flow 
is augmented by water obtained from 
nearby hydrants. 

(4) Sewers of this class are un- 
available for any snow disposal work. 

The sewer maintenance crews are 
assigned in each borough to the work 
of keeping the sewers clear of obstruc- 
tions and freely flowing. 

For future design, it is recommend- 
ed that sewers of adequate size be pro- 
vided, with manholes conveniently 
spaced on the various thoroughfares 
which would be adapted to the dis- 
posal of snow delivered by plowing 
and dumping from trucks. In this 
manner snow could be. sewered during 
the progress of and after the snowfall. 

In this connection it is proposed to 
have direct connections made between 
the water mains and sewers so that 
when it becomes necessary to augment 
the flow of water in the sewer to carry 
off the snow, water sufficient for this 
purpose may be readily utilized. 

Where waterfront dumping facil- 
ities are available they may be used 
to advantage if the haul is not too 
long. Areas of open ground if away 
from habitations may be utilized for 
snow disposal. 

The success of the snow removal 
work of any municipality depends to 
a great extent upon cooperation by the 
general public. All available means 
should be constantly employed to in- 
sure such cooperation, without any 


thought of placing the responsibility 
for this work elsewhere than upon the 
municipality. : 

The problem of snow removal will 
be greatly simplified if the public will 
cooperate to the extent of providing 
skid chains for all motor vehicles at 
the first sign of snowfall, so as to pre- 
vent traffic congestion, and by prompt- 
ly cleaning sidewalks and piling the 
snow at the curb, making a single 
mass with the snow plowed and piled 
by the department. 

At the conclusion of Mr. Goodwin’s 
talk Mr. Stephen B. Story, Director, 
of the Rochester Bureau of Municipal 
Research discussed Street Cleaning 
and the disposal of Community 
Wastes in Rochester, N. Y., as fol- 
lows: 

Rochester has a population of 320,- 
000 and spreads over a generally level 
area of about thirty-four square miles. 
Its streets are practically all paved, 
asphalt being the predominating and 
most popular type. 

All street cleaning is in the hands 
of the Department. of Public Works. 
No new or unusual methods are em- 
ployed. Wherever possible cleaning 
is done by tank flushers. At first this 
sort of flushing was confined to as- 
phalt streets because of a fear that the 
sand cushions under the brick and 
stone block pavements would be 
washed out. After experimentation 
it was found out that the machine 
flushing had but very little effect in 
this respect. As a consequence this 
more rapid and somewhat less expen- 
sive method of cleaning has been ex- 
tended to include streets of this char- 
acter. 

Some of Rochester’s business streets 
are paved with Medina stone blocks 
which have been in place for thirty 
years or more. They present a real 
cleaning problem which is solved by 
hand flushing three nights a week dur- 
ing the non-freezing seasons. ‘This 
cleaning at least once a week is ex- 
tended to include the side walks. 

The increasing use of flushers is 
causing the disappearance of the sin- 
gle patrolman who has a definite area 
to cover. Pick-up gangs which clean 
gutters following flushing are more 
readily supervised and really do a dif- 
erent sort.of work. Single patrolmen 
are still found on duty in the sections 
peopled by foreigners. The inhabi- 
tants of these sections throw into the 
streets more waste of a character not 


cleaned up by flushers and necessitate 
(Continued on page 80) 
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Sewage Disposal 


The Tark Sewage Screen 


HATEVER may be the system of sewage 
disposal adopted, if a fine screen is used, the 
Tark Sewage Screen will be found to be 
the most efficient in removal of suspended solids; 
low in first cost; and the most economical in 
operation, because it requires the least attention. 

At Keansburg, N. J., drained screenings were 
removed at the rate of 3000 lbs. per M.G. from 
sewage containing 250 P.P.M. suspended solids by 
the Tark Sewage Screen. 

After operating for a year, the brushes show 
little signs of wear. 

Little power is consumed in the operation of 
this screen; those with a capacity of 5 M.G.D. 
consume practically 1.6 K.W.; those of 18 M.G.D. 
require approximately 2.6 K.W. 




















































Link-Belt Sludge Collectors The construction of Tark Screens is of the best 
materials available. Their appearance is neat. 

Plain sedimentation with separate sludge digestion is the Strength and reliability are outstanding features. b 
modern method of sewage treatment. Folder No. 542 containing full information 
Link-Belt Sludge Collectors make possible the construc- will be mailed upon request. 






tion of rectangular tanks, the con- 
struction cost of which is low, and 
the operation of which is efficient. 

A recent test conducted by a 
chemist in the employ of one of our 
prospective customers, on the tanks of 
Merchantville, N. J., showed them to 
be 75% efficient. Suspended solids in 
the influent were 269 P.P.M.; in the 
effluent, 63 P.P.M.; the period of de- 
tention was 2 hours. 

The Link-Belt Sludge Collectors in 
the final settling tank at the Activated Sludge Plant at Locomotive Cranes, Crawler Cranes, Portable Loaders, 
Gastonia, N. C., have been in continuous operation Sand and Gravel Washing Plants, Coal and Ashes Han- 
for 5 years without a cent being spent for repairs. dling Machinery, Elevating, Conveying and Power Trans- 
May we send you Folder No. 849 containing full infor- mission Chains and Machinery, Water Intake Screens, Belt 
mation? Conveyors. Send for Catalogs. 
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LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 
CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. PHILADELPHIA, 2045 Hunting Park Ave. 


Atlanta, - = «+ 611 Haas-Howell Bldg. Clevelamd- - - - - 527 Rockeieiler a Kansas City, Mo., R.436,1002 Baltimore Ave. Pittsburgh - - - - - - 335 Fifth Ave, 
Birmingham, Als. - 229Brown-Marxz Bldg. Denver - - - - - ~- 520 Boston Bidg. Louisville. Ky. - - + 849 Starks Bldg. St.Louis - - - - + + ~ 3638 Olive St, 
Boston- - - = + «+ 1103-4Statler Bldg. Detroit 5938 Linsdale Ave. New Orleans - 504 New Orleans Bank Bidg. Wilkes-Barre - 826 Second Nat’! Bank Bide. 
Buffalo- - - - + 654 Ellicott Square Huntington. w. Va. - ‘Robson- Prichard Bidg. New York- + - + 2676 Woolworth Bidg. 


H. W. CALDWELL & SON CO.:—Chicago, Western., Ave.; 17th & 18th Sts.; Dallas, Texes, 1221 Mercantile Bank Bidg.; New York, 2676 Woolworth Bidg. 


LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco, 19th and Harrison Sts.; Los Angeles. 361-369 So. Anderson St.; Seattle, $20 First Ave... 
Portland. Ore .67 Front St. : Oakland. Calif.. 526 Third St. 


In Canada—LINK-BELT LIMITED—Toronto and Montreal. 


LINK-BELT 


Sewage Disposal Plant Equipment : 
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a retention of the hand cleaning meth- 
ods. Paper pick-up men are kept on 
duty during the daytime in the busi- 
ness section. 

Rochester, from a street cleaning 
point of view, is cursed with a snow 
removal problem. It formerly was 
necessary only to clean the snow from 
the business section and from the 
more important traffic arteries but, in 
these days when there is an automo- 
bile in the garage in back of every 
third house, we are compelled to keep 
all of our residence streets plowed and 
opened for traffic. Rochester does 
this by equipping all her city owned 
trucks with blade or “V” plows and in 
addition contracts with several con- 
tractors possessing large trucks to do 
street plowing. Under the latter ar- 
rangement the city supplies the plows 
and pays for the use of the trucks by 
the hour. 

An unusual practice which we have 
used in Rochester this year is the 
prompt removal of the ice, which is 
formed in the gutters by compaction. 
An air compressor operating spading 
tools is used to crack up the ice. It is 
piled into a windrow in the gutter and 
loaded into trucks by the Barber- 
Greene loaders. ‘This method of re- 
moval supplanted the method of 
breaking up the ice by hand picks and 
loading it into the trucks by hand. 
The cost by this new method is about 
two dollars a cubic yard, or roughly 
half the same removal cost by hand 
methods. 

Rochester dumps- her ashes on 
dumps or fills, incinerates her rubbish 
and reduces her garbage. Separate 
collection is thus necessary and is rig- 
orously enforced. The collection and 
disposal of ashes is in the time hon- 
ored way. Each year finds a grow- 
ing scarcity in available dumping 
grounds within short hauling distances. 
Thus we may expect from year to 
year an increase in ash disposal costs 
due to the necessity for longer hauls. 


Our rubbish, paper, cans, glass, etc., 
is conveyed by truck to a De Cavie 
incinerator. ‘This incinerator and the 
garbage disposal plant are located in 
the gorge of the Genesee river within 
a very short distance of our business 
section, in fact, they are within fifteen 
hundred feet of our tallest office build- 
ings. The rubbish wagons are dumped 
into receiving bins and the material 
forked over on to a moving belt. 

As the material is moved over to 
the belt much of the grosser material 
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Snow Removal 


(Continued from page 78) 


such as iron beds, mattresses, baby 
carriages, etc., is sorted out. The beit 
goes to a sorting room where the bot- 
tles, paper, rags and other reclaimable 
material is removed. ‘The balance of 
the inflammable material goes to the 
furnaces and is burned. Steam is gen- 
erated in this process and is piped to 
the garbage reduction plant for use 
there. It cost about $54,000 to run 
the incinerator in 1926. The revenue 
from reclaimable materials was $17,- 
000. The credit due the incinerator 
for steam supplied to the garbage plant 
was $16,500. The net cost for the 
year was $20,500. 16,311 tons of rub- 
bish were disposed of. The net cost 
was approximately $1.25 per ton. This 
does not include capital charges. 

The cost of rubbish collection was 
$135,049 or $8.28 per ton. The cost 
for collection and disposal was $10.50 
per ton. 

Rochester’s garbage is disposed of 
by reduction in the Cobwell process. 
In this process the green garbage is 
cooked or dehydrated for the removal 
of free and combined moisture in a 
bath of solvent naphtha at a relatively 
low temperature. After the cooking 
stage the material in the reducer tanks 
is degreased by washing in naphtha. 
Following this the tankage is steam 
dried and made ready for removal 
from the reducers. It is then ground 
up and made ready for sale as a fer- 
tilizer base. The cooking naphtha is 
separated from the garbage water in 
gravity tanks and recovered for future 
use. ‘The grease is separated from the 
solvent by a stilling process and is 
sold to soap manufacturers. 


At no time in the entire reduction 
cycle are the garbage or vapor from 
it exposed to the air. As a result there 
is no obnoxious odor and the process 
is carried on almost in the business 
section of the city without creating a 
nuisance. The cost of reduction may 
be higher by the Cobwell process than 
by some of the other methods of dis- 
posal but by having the plant located 
at the hub of our hauling “wheel” we 
reduce our hauling costs considerably. 
It is probable that the saving in the 
latter offsets our increase in reduction 
costs. 


At the present the reduction plant 
is in most excellent shape. It is run- 
ning with a consumption of steam, 
solvent and condenser water less than 
predicted by the builders. Its me- 
chanical condition is comparable to 
that of many industrial plants. 
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The operation cost in 1926 was 
$255,500. The revenue from the sale 
of by-products was $191,500. The 
net cost of reduction being $54,000. 
34,869 tons were reduced at a cost of 
$1.55 per ton. Capital charges of 
$2.30 per ton bring our total cost of 
reduction to $3.85. The collection 
costs for garbage were $4.20 per ton 
in 1926. The total cost of getting the 
garbage out of the way was $8.05 per 
ton. ‘ 

Two very important points were 
brought out in the discussion of the 
paper presented by Mr. Story. The 
first was about the necessity of having 
competent administration of the gar- 
bage reduction plant. In 1922 an effi- 
cient engineer was made Commissioner 
of Public Works. This Commissioner 
obtained the service of a Sanitary En- 
gineer. Before this time 18 gallons 
of gasoline per ton were wasted; after 
this only 3.5 gallons per ton were lost, 
and also before this there were 22,000 
gallons of water per ton, while after 
the new men took over the process 
this was reduced to 2,700 gallons per 
ton. This and other data was used 
to prove that competent engineers were 
absolutely essential for economic man- 
agement of this system. Another ne- 
cessary factor for this process is a 
good market for the by-products. 
Taking New York City as an example 
it appears that a garbage reduction 
plant similar to Rochester’s would be 
profitable to the city. In this case, 
however, such statistics mean little or 
nothing because profit would be eaten 
up by the expense of getting rid of 
the by-products. 


A Bullet Proof Gas Tank has 
recently been successfully tried out in 
London. Much of the danger of 
aerial combat lies in the vulnerability 
of this part of the plane and the fire 
which so often follows a crash is 
usually due to the escaping of the gas- 
oline. The tank is protected by a % 
inch gelatinous coating which is melted 
and poured over an adhesive varnish. 
The main disadvantage of the cover- 
ing is that it weighs one-half pound 
per square foot of protecting surface, 
but it is believed that the great 
amount of life and property which 
the invention protects will more than 
overcome this handicap. 
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KOEHRI 


KOEHRING 


- pb ule tho avers 


N spite of the predominant position of the Koehring 
Paver among contractors in all parts of the country, 
it is not the only Koehring product. 


The same organization which manufactures approxi- 
mately 50% of the paving mixers used in the world 
builds Koehring Heavy Duty Gasoline Shovels and 
Cranes of the same dependability. 


Rugged and sturdy, the Koehring Shovel goes ahead in 
dirt or rock, making deep cuts or tearing up old surfaces 
for the new, permanent highway that is to follow. 


With fast, smooth action under Finger -Tip control the 
Koehring Crane with clamshell attachment transfers the 
aggregate from freight cars into stock piles. At the central 
proportioning plant it elevates the crushed stone, gravel 
and sand into bins where these materials are measured 
into batches before being conveyed to the Koehring Paver. 


Every Koehring product built for dependable service! 


MILWAUKEE WISCONSIN 





Manufacturers of Pavers, Mixers—Gasoline Shovels, Cranes and Draglines 
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“Concrete — Its Manufacture 
and Use” is a 210 page treatise 
on the uses of concrete, including 
26 pages of tables of quantities 
of materials required in con- 
crete paving work. To engineer’ 
ing students, faculty members 
and others interested we shall 
gladly send a copy on request. 
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Disposal Problems of a City 


forcing them. In many cases it has 
been found impracticable to exclude 
storm water from sewers, because 
drains had not been constructed and 
were not available for use. The suc- 
cess of separate systems can only be 
secured through conscientious, intelli- 
gent administration by officials suffi- 
ciently well qualified and having 
enough strength of character and pres- 
tige to secure the funds required for 
the construction of the second line, 
the sewer or the drain as the case may 
be, when it shall be needed. Of recent 
years experience has shown that under 
existing American municipal condi- 
tions it is practically hopeless to se- 
cure complete elimination of storm 
water from separate sewers and of 
sewerage from storm drains, particu- 
larly in the larger cities. As a result 
there is a tendency toward the more 
general installation of combined sew- 
ers which shall convey both sewerage 
and storm water. 

le early history of municipal sew- 


disposa vil recital of du 
ge fito nearby natural wat 
ses. As conditions at and near 
( ts became objectionable and in 


tolerable outfalls v constructed t 
points farther downstream, frequenu 
beyond the boundaries of the city, 
and where practicable to points where 
there is available an adequate volume 
of diluting water in which the pollut- 
ing matter can be diffused and dissi- 
pated. On the coast, as at Boston, 
outfalls were built to distant points 
where swift currents would carry away 
the impurities. Many years ago pro- 
vision was made for detaining the 
sewerage of a large portion of Boston 
in tanks at Moon Island until about 
flood tide, when it is discharged, the 
object being to have the sewerage car- 
ried directly out of the harbor on the 
ebb tide. 

The treatment of sewerage to secure 
a measure of purification is of rela- 
tively recent origin in this country. 
One of the first efforts to solve this 
problem was that of the State Board 
of Health of Massachusetts which be- 
gan in 1887 intensive studies to de- 
vise and perfect methods of treatment 
at its experiment station in Lawrence. 
These researches which are now clas- 
sic, have formed a valuable contribu- 
tion to the establishment of the prin- 
ciples involved in the treatment of 
sewerage and have led to the perfect- 
ing of methods both in this country 
and abroad. The art of sewerage 


(Continued from page 69) 


treatment has progressed so that now 
it is possible by practical methods to 
secure almost any degree of purifica- 
tion which may be necessary. 

Sewerage consists essentially of 
water, the impurities amounting to 
only about one-fifth of one pound in 
100 pounds, and of the impurities only 
about one-half is organic matter, the 
remainder being inert mineral sub- 
stances. It is the organic matter, 
which is relatively unstable and sus- 
ceptible to putrefaction, which causes 
offensive odor and renders unsightly 
and objectionable the waters into 
which the sewerage is discharged. 

Bacteria are present in large num- 
bers in sewerage. Some of them may 
be pathogenic and cause infection if 
they gain access to the human body 
through the water supply, shellfish 
or other raw food. Most of the or- 
ganisms, however, may be classed as 
friendly, and function as scavengers, 
changing the unstable organic matter 
to stable substances not subject to 
putrefaction. Some of the processes 
of putrefaction are based upon the 

lization of the living organisms for 
this purpose. 

Sewerage treatment generally is car- 
ried out in stages. First, those solids 
capable of settling are removed by 
allowing the sewerage to pass slowly 
through sedimentation tanks. The 
solids retained in the tanks are then 
subjected to decomposition or diges- 
tion by the organisms, the resulting 
material being practically free from 
objectionable odor, in which condition 
the solids, after being drained or other- 
wise separated from the excess of 
water, may be utilized as a low grade 
fertilizer or for filling waste land. 

After removal of the solids the sew- 
erage may be applied to beds of sand 
or broken stone in carefully regulated 
doses, and during passage through the 
bed the remaining organic matter is 
removed or converted into stable in- 
offensive substances which will not 
cause putrefaction in the stream into 
which it is discharged. There are 
other methods of accomplishing this, 
but they all depend upon the action 
of living organisms. 

An older method, though less effi- 
cient, is sometimes used, in which the 
sewerage is treated with chemicals 
which cause a greater degree of ciari- 
fication than can be obtained by sed- 
imentation alone, but which do not 
effect as great a degree of purification 
as is obtained by the biological pro- 
cesses. 





In some cases the treated sewerage 
is disinfected with liquid chlorine or 
bleaching powder, to kill any patho- 
genic organisms which may have lived 
through the previous treatment and 
might contaminate a water supply or 
the water from which shellfish are 
taken. 

It has been shown that the several 
processes employed in the treatment 
of sewerage depend upon the princi- 
ples of several sciences, such as chem- 
istry, bacteriology, and.physics. They 
also involve problems in_ several 
branches of the art of engineering. 
Furthermore, there is a wide diver- 
gence in the conditions existing in 
different cities, and it is not wise to 
adopt a process, or the major features 
of a plant for one city simply because 
they may have served admirable in 
another. 


The sewerage disposal problem. of 
a city may usually be divided into 
the following major items requiring 
investigations: 

a. The probable composition and 
condition of the sewerage to be treated. 


b. The degree of purification re- 
quired to meet the needs of the case. 


c. The process or combination of 
processes which will most efficiently 
and economically provide the neces- 
sary degree of purification. 

d. The capacities and _ loadings 
which should be adopted for the sev- 
eral features of the treatment plant, 
in order that sewerage of the esti- 
mated composition may be purified 
to the necessary degree. 

Enough has been stated to show 
that the selection of the process and 
design of a plant for the treatment of 
the sewerage of a city requires special 
knowledge and experience. Simply to 
copy what some other city has done, 
without proper regard for differences 
in conditions, is certain to lead to un- 
fortunate results and ill-advised ex- 
penditures. 

One of the most common examples 
of municipal mismanagement is found 
in the field of sewerage works opera- 
tion. There have been many cases 
where large sums have been expended 
upon sewerage treatment projects, but 
where the appropriations for opera- 
tion have been grossly inadequate. 
Often such plants have been put in 
the charge of employees who have not 
had the slightest training which would 
enable them to appreciate, or even to 
understand, the principles involved in 

(Continued on page 92) 
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HE chemist’s insatiable zeal encour- 
aged by the far-seeing vision of the 
du Pont Company has made the famous 
du Pont Oval the insignia of more efhi- 
cient, more economical and safer explo- 
sives. Requirements are anticipated and 
thenecessary explosives provided always 
ahead of the actual demand. Wherever 
du Pont explosives are used, there you 
will find du Pont field men observing, 
counselling, and frequently supervising 
the blasting work. 


The du Pont ‘‘oval’’ signifies efficiency, 
economy and satisfaction whenever 
there is need for explosives. 


“The Blasters’ Handbook’’ is an authoritative 
work on the selection and application of explos- 
sives to industrial operations. Leading technical 
institutions throughout the country have placed 
this Handbook in the hands of their instructors 
and students. You need this handbook. Write for 
it NOW! It’s FREE. 

























E. I. DU PONT DE NEMOURS & CO., Inc 
Explosives Department 
WILMINGTON, DELAWARE 











125 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 
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Modern Central Stations 


header; the third is supplied with 
steam from the 14th stage of the main 
turbine, and the fourth from the 11th 
stage of the main turbine. 

At high loads the amount of steam 
from the auxiliaries may be more than 
the exhaust heater can condense. The 
excess steam is carried to the 18th 
stage bleed line through a loaded 
valve and thence to the 18th’ stage 
heater resulting in a decrease in the 
amount of steam bled from the 18th 
stage. The pressure in the auxiliary 
exhaust heater varies with the load 
from about 10” vacuum at low to 2 lb. 
gauge at the high loads. 

The feedwater heating system is 
self-regulating and requires no manip- 
ulation whatever. The amount of 
steam bled from the various stages 
depends on the quantity of feed- 
water passing through the heaters, in- 
asmuch as each heater acts as a con- 
denser for its steam. 

The make up water is introduced 
into the main condensers for the pur- 
pose of de-aeration. It is estimated 
that it will amount to approximately 
2% of the steam produced. 

The table below shows the amount 
of steam absorbed in the heaters, the 
pressures and temperatures occurring 
at full load, 60,000 k.w., for certain 
assumed auxiliary load conditions. 
It serves to illustrate the progressive 
heating of the feed water as it passes 
through the system. 

The hotwell pumps provide the 
necessary head for pumping the 
water from the hotwells through the 
ejector condenser and the first stage 
heater into the second stage heater; 
from the second stage heater it enters 
the boiler feed pumps, which pump 
it through the 3rd and 4th stage 
heaters into the boilers. The conden- 
sate from the stage heaters passes 
successively from the fourth down to 
the first, or lowest, pressure heater, 
being trapped between stages, and 
from there pumped into the feed 
water line between the first and sec- 
ond stage heaters. The condensate 
from the ejector condenser and after 
cooler is returned to the main con- 
denser. 

There are no economizers on the 


Lbs. of Steam 


Load Heater to Heaters 
Main Turbine Ejector Cond. 1,200 
60,000 K.W. 18th Stage 29,540 

Aux. Ex. 39,000 
14th Stage 47,200 
lith Stage 51,250 


(Continued from page 55) 


boilers. They are, however, provided 
with plate type air heaters, which 
raise the temperature of the air at 
normal rating, approximately, 390°, 
the escaping flue gases leaving at 
approximately 325°. 

In the present installation there are 
2-60,000 k.w., 1500 r.p.m., three phase, 
25 cycle, 11,400 volt, turbo-generators. 
They are operated with steam at 
375 lbs. gauge, 700° F. total tempera- 
ture. A view of one of the generators 
is shown in Fig. 2. 

They have direct connected exciters 
250 volt, 118 k.w. They are each 
equipped with two external motor 
driven blowers for supplying’ the 
110,000 cu.ft. of air per minute re- 
quired for ventilating the generator. 
This air is circulated within a closed 
system that contains an air cooler 
consisting of nests of spiral finned 
tubes. 

The turbine has 20 stages, single 
flow type, with steam , extraction 
points located at the 11th, 14th and 
18th stages. 

In addition to the main turbo-gen- 
erators there are installed 2-500 k.w., 
250/125 volt, gear steam turbine 
driven direct current generators for 
house service operating on 375 lb. 
steam, and exhausting at any pressure 
within the range of 10” of vacuum and 
1 lb. gauge back pressure. The speed 
of the turbine is reduced through a 
double helical reduction gear to 900 
r.p.m. at the generator end. These 
machines supply power for station 
lighting, for the boiler coal feeder 
motors, and for valve control motors. 

There is also installed in the mill 
house a 1,000 k.w. geared turbine 
driven generator 2300 volt, 3 phase, 
25 cycle. This machine operates on 
375 Ibs. steam and exhausts at 3 lbs. 
back pressure. The turbine is con- 
nected to the generator by means of a 
double helical reduction gear which re- 
duces the turbine speed of 3,780 r.p.m. 
to 750 r.p.m. at the generator end. 
This machine is to be used to furnish 
part of the power for the mill house 
motors and its exhaust steam will be 
used for the coal dryers. 

In addition to the above turbo- 
generators there is in the present in- 


Steam Press. lbs.per Sat. 


Sq. In. Steam Water 
Absolute Temp. Temp. 
6 85 80 
5.0 163 158 
13.1 206 201 
46.6 277 270 
127.5 


346 339 


stallation a 40,000 k.w. frequency 
changer for converting 60. cycle, 
13,800 volt current to 25 cycle, 11,400 
volts, or vice versa. This machine 
serves to tie in the New York Edison 
25 cycle system with the United Elec- 
tric Light and Power Company, and 
the Brooklyn Edison 60,000 cycle sys- 
tems. It has directly connected to it 
a 115 k.w., 250 volt exciter and a 1,600 
h.p., 13,800 volt, 3 phase, 60 cycle 
starting motor. 

Each of the main turbo-generators 
is served with a 45,000 sq. ft. single 
pass surface condenser. 

The hotwell of the condenser is 
rectangular in shape and has a 
capacity of 1500 gal. For removing 
the air and non-condensable vapors 
from the condenser there are provided 
two 2 stage twin element steam jet 
air pumps, with surface inter and after 
condensers, arranged so that either 
one or two elements of each pump 
may be operated as desired, depend- 
ing upon the air leakage of the unit. 
They are designed to operate at a 
pressure of 250 lb. gauge. 

The condensate from the hotwell 
pumps of the main condenser is 
pumped through the tubes of the inter 
and after condensers operating in 
parallel, thus, absorbing all the avail- 
able heat of the steam used by the 
pump. The steam from the inter 
condenser is returned to the main 
condenser through a water leg and 
that from the after condenser through 
a condensate trap to the hotwell of 
the main condenser. 


There are 2-8” noncondensing tur- 
bine driving two-impeller hotwell 
pumps for each main _ condenser. 
Each of these pumps has a 12” suc- 
tion connection and is designed to de- 
liver 1350 gal. of condensate per min- 
ute against a total dynamic head, 
including the vacuum of 135’. 

For supplying the circulating water 
for the condensers each is provided 
with two 42” double suction bi-rotor 
pumps having a 48” suction and a nor- 
mal capacity of 45,000 gal. of water 
per minute against a total: dynamic 
head of 14.5’, 1,000 gal. of this water 
will be used in the condensers for the 
turbines driving the circulating pumps. 
The normal speed of the pumps is 270 
r.p.m. 

When only one of the pumps is 
operating on the system it will dis- 
charge 57,500 gal. of water per 
minute against a total dynamic head 
of 7’. A cast iron exhaust piece 


rigidly connects the turbine casing 


(Continued on page 92) 
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Owners Repeat and Diversify 


B ned a quarter of a century ago 
four young men, with a broad 
background of training and 
experience in the engineering 
construction field, formed The 
Foundation Company. Today the 
company is at work in every con- 
tinent, in both hemispheres, and 
on both sides of the Equator, 
on engineering construction of 
almost every known type. 


ee 





Woolworth Building, New York 
Foundations Only Until 1915 


URING the first decade of this 

quarter century the skyline 

of New York began to take new 

form resting on the secure founda- 

tions constructed by this organiza- 

tion; then many owners, in other 

localities, noting the manner of 

its building, awarded to The 

Foundation Company contracts 

for complete construction, so that 

now the building of superstruc- 

First National Bank, Detroit tures forms a great part of its 

Complete Construction Since 1915 work. 








S indicative of the service rendered by The Foundation Company over this 
period of years, these partial lists of repeat contracts have special signifi- 
cance. In one case no less than thirty contracts have been awarded by one owner. 


New YorkK TELEPHONE Co. UNION GAS AND ELectric Co. CANADIAN PACIFIC RAILWAY 


Foundations 1916 Foundations 1916 Station Foundations 1909 
Foundations 1919 Power House 1918 Righting Elevator 1916 
Foundations 1923 Office Building 1923 Locomotive Shops 1920 


THE FOUNDATION COMPANY 


CITY OF NEW YORK 
Office Buildings Hydro-Electric Developments 
Industrial Plants ATLANTA LOS ANGELES MONTREAL Power Houses 


Warehouses PITTSBURGH MEXICO CITY LONDON, ENGLAND Highways 
ilroads ; ‘ River and Harbor Developments 
Pe: =: gore se en CHICAGO CARTAGENA, COLOMBIA BRUSSELS, BELGIUM "Brides and Brides Prers 


Filtration and Sewage Planis SAN FRANCISCO LIMA, PERU TOKYO, JAPAN Mine Shafts and Tunnels 
BUILDERS or SUPERSTRUCTURES As WELL AS SUBSTRUCTURES 
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Requirements of Sound Water Supply Financing 


it will not fluctuate too considerably 
with changing prices and conditions of 
operation. 

There is no formula or other well 
defined path by which it is possible 
to arrive at the true value of any 
property. 

All of the ways, devious and other- 
wise, that have been proposed by ex- 
perts and examined by Courts and 
Commissions, in the last analysis, are 
useful merely as guides to seasoned 
judgment, based on common-sense de- 
terminations of the presented facts. 

In valuation for rate-making, the 
cost of service is a chief factor, and 
the return to investors may be stated 
as the sum of interest on investment 
and profit on operating expenses cap- 
italized at a “fair return” rate. 

What constitutes a fair and reason- 
able return rate has been said to be 
“just above the point below which 
confiscation begins, on the border line 
between Valuation and Rate Fixing.” 


It is significant of the close rela- 
tionship between valuation and rate 
of return to consider that if a fair rate 
of 8% is assumed a variation of only 
one percent either way in rate is 
equivalent to 12.5% in valuation. 


One of the essential elements to be 
considered in reaching a conclusion as 
to “fair value” is what may be the 
future “set” in price levels due to the 
unprecedented disturbances during and 
since the World War. 


Pre-war levels cannot be considered 
in present day valuations and whether 
or not upkeep in all parts of the sys- 
tem, because of those conditions, has 
lagged is a matter for first considera- 
tion, hence the approach to the so- 
called vicious circle: Service requires 
upkeep, upkeep must have proper 
rates; proper rates demand proper 
service. 


The fundamental principle laid 
down by the Supreme Court of the 
United States in 1897 (Smythe v. 
Ames) has served since as a basis on 
which modern rate making stands. 


The Court said: “The Company is 
entitled to receive a reasonable return 
for the service it furnishes and no 
more; the public is entitled to receive 
an adequate return for the reasonable 
rate it pays and no more” “what 
the Company is entitled to ask, is a 
fair return upon the value of that 
which it employs for the public con- 
venience. On the other hand, what 
the public is entitled to demand, i 
that no more be exacted from it... 





(Continued from page 69) 


than the services rendered are reason- 
ably worth.” 

In the New York Telephone case 
the Court said: “It is enough if it (the 
property) is used to render service. 
The Customers are entitled to demand 
service and the Company must com- 
ply. The Company is entitled to just 
compensation, and to have the service 
the Customers must pay for it.” 

What this reasonable worth of serv- 
ice may be, is a most difficult problem 
for which to find a precise solution. 
As an index for guidance consideration 
should be given to:—Market Value of 
Money, Fair Value of the Property, 
Financial History in Payment of Divi- 
dends, the Amount of Surplus re-in- 
vested in the plant equipment, the 
record. of Financial Operations and 
the Character of the Service rendered. 

The tendency of the Courts seems 
to be to regard property and its value 
rather than its cost in considering rate 
adjustments. 

As to the proper rate of return, 
records of decisions of Courts and 
Public Utilities Commissions indicate 
an average allowance of about 7 or 
8% on the value of the plant used and 
useful. 

In the case of municipal works the 
rate base may be put at a figure suffi- 
ciently high to include cost of expan- 
sion of plant, because the rate payers 
stand in the place of the stockholders 
whose property the plant is; in the 
case of privately owned plants this 
plan is not sound and is forbidden by 
rate-making bodies as unjust and un- 
equitable to the rate-payers, because 
of the tendency to make consumers 
pay for plant which becomes the prop- 
erty of the company, which in turn as 
value increases, will ask for greater 
return on an investment a part of 
which it has not financed. 

In the establishment of rates for 
water services an apportionment must 
be made between public and private 
uses and a well balanced return should 
be worked out on the portion of the 
investment allocated to each. 

In a plant serving a manufacturing 
city of about 100,000 people the fol- 
lowing subdivision was made in the 
reproduction cost of the distribution 
system: 

Domestic service 44%, Industrial 
service 37%, and Public Fire protec- 
tion 19%; the relative capacity of the 
pipe system required by the different 
classes of service was, Domestic serv- 
ice 22%, Industrial service 31% and 
Fire protection 47%. 


Service for fire protection, either 
public or private, is entirely distinct 
from the service supplying water for 
ordinary community use. 

The former demand “ready-to- 
serve” features entirely distinct from 
those of ordinary water consumption, 
and rate-making bodies have consist- 
ently held that the omission of fire 
protection charges as a separate item 
in the rate schedule is discrimination 
in favor of a portion of the commun- 
ity, and therefore unlawful. 

The value of fire-protection service 
is not determined by the amount of 
water used, but by the property pro- 
tection afforded to the community as 
a whole, in the case of the municipal- 
ity and to the owner himself in the 
case of private supply. 

Many specious arguments are put 
up by private interests against a 
charge to them for service in their 
private water systems, but the fact 
remains that service is given which 
costs money to the community and by 
this service the individual receives 
much personal profit from a great re- 
duction in insurance rates, as well as 
assurance of continuity in his business. 

The annual quantity of water used 
for fire-protection from a supply sys- 
tem is comparatively small, but the 
amount required for concentration 
during a short time on any one fire 
may be considerable; hence the large 
size of the pipes, the excess capacity 
of the pumping plant, and the reserve 
in storage capacity of distributing res- 
ervoirs. 

The best method at present devised 
for proper allocation of charges for 
water service appears to be for con- 
sumers to pay directly for such use 
as is of personal benefit, and for prop- 
erty to pay indirectly through an in- 
crement in the tax levy for protection 
against fire. 

The cost of fire protection service 
is considerably more than is generally 
recognized. In communities of from 
5,000 to 300,000 people the cost of 
this feature may vary respectively 
from 75% to 15% of the total cost 
of the works, and rate-making bodies 
have allowed from a quarter to a third 
of the gross revenue to be charged 
to this service. 

The best method of arriving at this 
charge is by computation based upon 
the number of “inch-feet” in the water 
main system, and to this add a reason- 
able amount for hydrant maintenance. 

(Continued on page 98) 
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“The NEW HOME of the 


Boston Consolidated 
Gas Company 


100 ARLINGTON ST. 
At COLUMBUS AVE.&STUART ST. 


— 
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The Gas Fuel Heating plant installed and now in 
operation in the new Gas Building is an outstand- 
ing example of the most modern type of heating 
equipment—a marvel of heating efficiency and 
flexibility. 


It demonstrates the absolute cleanliness, compact- 
ness, ease of control and freedom from fuel short- 
age assured wherever Gas is used for heating. 


This installation of six, twenty-burner boilers 
capable of maintaining the 2,175,000 cu. ft. of 


TUN ‘€ a is) md ee fe space at 70° in zero weather. Thermostatic con- 


-—s- ese Pa ee TI a. trol automatically regulates the gas flow to the 
i heat required. Or, if desired, any of the boilers 
may be cut out of operation. 


The Gas Fuel comes into the building through a 
pipe and is automatically distributed to the heat- 
ing units. 


An Invitation No fuel bins or tanks are needed, and no space, 
; . i ‘ 
Technical men in all branches—especially those in- {| Satipment or disposal need be provided for nor 
terested in building, designing or construction— smoke and soot from crude fuel, is eliminated at 
are cordially invited to inspect this Gas Fuel Heat- the gas plant. Nothing but the heat-producing 
ing Equipment in our new building—now—while its element—Gas—comes into the building. 
heat is being used to help in drying the masonry, 


concrete and plaster in the floors, walls and parti- The boiler and burner units used in this installa- 
tion are exactly the same as those adapted to 

heating under all radiation requirements large or 

Arrangements may be made for group or lass small—for homes, stores, business blocks, 
demonstrations if desired churches, auditoriums, institutions or wherever 


Telephone Beach 7060 heat is needed. 


tions. 
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The Opening Banquet 


hardness of exact science, and the 
tenderness of the nurse, are summoned 
to the aid of every city. His Excel- 
lency, the Governor of Massachusetts 
presides over an organism of adminis- 
tration more complex, more interest- 
ing, and calling for more diversified 
talent than any system of government 
ruled by any European monarch from 
the fall of man to the end of the 
eighteenth century. President Strat- 
ton does not appear in the headlines, 
is not featured in the movies, and 
may not be as well known as Charlie 
Chaplin, but-by his long, patient, and 
intelligent services in a single bureau 
in Washington, he set in train opera- 
tions in one field alone which, on a 
conservative estimate, save the people 
of the United States every decade a 
sum equal to Henry Ford’s fabulous 
fortune, to say nothing of his other 
achievements even more significant in 
character. To add anotker illustra- 
tion from a thousand that could be ad- 
duced, it is noteworthy that at least 
one-third, of all the trained civil en- 
gineers in the United States are in the 
employ of our governments, national, 
state, and local. 

Besides calling for all sciences, 
crafts, arts, and professional lore, the 
state uses in its operations all known 
materials, from asphalt to zinc, con- 
sidered alphabetically. For its muse- 
ums, it must even judge the quality 
of the fine arts. 

In carrying on its operations, the 
state takes an increasing amount of 
the citizens’ wealth, whether an in- 
creasing proportion, we do not know. 
As a mere illustration, the city of New 
York spends about five hundred dol- 
lars a year per family for community 
purposes a sum equal to at least three 
times the average annual family in- 
come in China. 

And the upshot of it all I now de- 
sire to put in a single proposition: 
“The study of the state, its functions, 
its role in civilization, its relation to 
national grandeur and destiny is as 
worthy of our labors as the study of 
technology, is indispensable to the in- 
definite progress of technology, and 
deserves an endowment and equipment 
equal in proportions, deserves the 
consideration of minds equal in capa- 
city, and calls for the same kind of 
scientific approach that has made in- 
vention the glory of our country.” As 
integral parts of our engineering 
schools, our business colleges, and our 
universities, let us build schools of 
public administration and government, 
remembering with Emerson that the 


(Continued from page 67) 


state follows, at a distance and halt- 
ingly, its thinkers-and that thought 
summons us to live not by bread alone 
but by the noblest use of our national 
opportunities, doubting not that 





CHARLES A. BEARD 


America standing in the full plenitude 
of her youth, equipped as the strong 
for the race, will earnestly strive to 
cast off the dross and win for herself 
a high place among the creative civili- 
zations of history — those that have 
gone down over the horizon and those 
that are to come as the dawn 
approaches the noon. 

Mr., William C. Deming, chairman 
of the U,. S. Civil Service Commission 
was the next speaker of the evening. 
Dr. Deming commented briefly on 
those who helped to make the civil 
service reform an actuality and then 
proceeded to outline the growth of the 
civil service. He showed the need of 
civil service reform which became evi- 
dent during Andrew Jackson’s admin- 
istration and reached a climax, with 
the assassination of President Gar- 
field in 1881. This tragedy was re- 
sponsible for the Pendleton Act of 
1883 which created the Civil Service. 
He then described the organization 
necessary to conduct the examinations 
and gave some very interesting sta- 
tistics. The number of positions to 
be filled by civil service examinations 
has been greatly increased to the ben- 
efit of the whole country. Recently 
finger. prints have been’made of all 
candidates in order to detect crim- 
inals. 


A striking illustration of the value 
of finger printing was experienced in 
the New York City Post Office during 
the Christmas rush, where the weed- 
ing out of applicants for temporary 
employment by means of the finger 
print system reduced mail losses fully 
50%. 

During the last four years the evil 
of the “special expert,” inherited from 
war-times has been practically eradi- 
cated. 

Large establishments like the Inter- 
state Commerce Commission have 
placed upon the Commission the re- 
sponsibility of selecting certain grades 
of attorneys, though not required to 
do so by law. 


Schedule A excepted positions in 
many bureaus are being changed to 
Schedule B_ positions, in which a 
proper noncompetitive test is admin- 
istered. 


Perhaps the greatest single advance 
has come within the last two weeks 
when the Prohibition forces of the 
United States were classified, involv- 
ing 2,500 places. 

The holding of an examination un- 
der an Executive order for first, sec- 
ond, and third class postmasters has 
been a great advance. It is only a 
question of time when Congress will 
see the wisdom of giving the Civil 
Service Commission full responsibility 
for all grades of postmasters. There 
are 15,000 such places and when they 
have come in, as they surely will in 
time, the last real stronghold of the 
spoils system will have fallen. 


Our Government exercises jurisdic- 
tion over public lands. It protects 
and preserves extensive forests; it 
supervises rivers and harbors; it 
studies commerce; it investigates la- 
bor conditions; it levies taxes; collects 
revenue and conducts a great federal 
reserve banking system. 

Federal experts guard the food we 
eat; watch public health; deliver let- 
ters and packages; transport baby 
chicks and fresh eggs by parcel post; 
dig canals and regulate bridges over 
rivers. They study the habits of 
bugs; distribute garden seeds; stand- 
ardize concrete, automobile tires, and 
ice cream; and improve mining con- 
ditions. They build air ships and fly- 
ing machines; collaborate in highway 
construction, and with agricultural 
colleges; in brief, leave little or noth- 
ing undone which will promote the 
welfare and the happiness of the 
American veople. 

(Continued on page 92) 
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Sf the days of buggies and 


puffed sleeves, a “thank you, 
M’arm” was an occasion of re- 
joicing on the part of the young 
Don Juan who flourished the 
whip. The Gibson girl by his side 
probably protested vociferously 
against such pitfalls but, never- 
theless, she undoubtedly regret- 
ted the stretches of newly laid 
brick, where all was smooth and 
there were no bumps to encour- 
age a laggard beau. 






A quarter of a century has 
changed all this. “Thank you, 
M’arms” are an occasion for 
something other than rejoicing— 
broken springs rather than wed- 
ding rings are the result. Instead 
of being avoided, brick-paved 
roads (many of them the same) 
are sought out, for the present 
generation knows that while 
“thank you, M’arms” brought a 
temporary joy, lasting pleasure is 
given only by a well-paved and 
permanent surface. 
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The Relation of Engineering to Public Utility 


the steam at 375 Ibs. and carrying it 
down to minus 14, 

This meant two engineering prob- 
lems that were entirely new. One 
was the construction problem of being 
able to make boilers, piping, valves, 
and turbine shell of sufficient strength 
to operate under 1200 lbs. pressure. 
The drum of this boiler was forged 
out of a single ingot of steel, and is 
four inches thick, as compared with 
an inch and a half for the ordinary 
375 lb. boiler drum. The valves and 
piping have been made very much 
thicker and more rugged in every 
way. 

The other engineering problem was 
would it pay provided it would work. 
Our engineers by figures proved to 
their satisfaction that the total cost 
per kilowatt would not be any greater 
than for a normal plant, and that the 
coal efficiency would be from 10 to 15 
percent. better. 

Under all these circumstances, we 
were willing to try the experiment, 
and it has panned out so successfully 
that we have within the last three 
months ordered two more high pres- 
sure boilers and another high pressure 
turbine of three times the size of the 
original one. This was a case where 
figures were confirmed by practice. 

It might be asked “Why was it nec- 
essary to put in any boilers at all of 
375 lbs. pressure?” ‘That is to say, 
why could not the two turbine capaci- 
ties be so proportioned that the high 
pressure turbine would discharge 
steam at 375 Ibs. pressure in sufficient 
quantities to operate the low pressure 
turbine from 375 to minus 14? This 
question is a very pertinent one. 
Theoretically there can be only one 
answer. All steam could be generated 
at 1200 lbs. and passed through a 1200 
lb. turbine, say of 7000 kilowatts’ 





Other New England Factory Branches: 





ing provided with abundant resources. 


(Continued from page 53) 


capacity, and then passed through a 
375 lb. turbine, say of 30,000 kilowatts’ 
capacity. The quantity of steam dis- 
charged by the high pressure turbine 
would be just about sufficient to oper- 
ate the lower pressure turbine at full 
capacity. Quite possibly in the years 
to come this construction may actually 
be adopted, but it is governed not so 
much by capacity alone as by operat- 
ing conditions. The point of best 
efficiency in the high pressure may not 
be the same as in the low pressure. If 
the high pressure turbines all dis- 
charged into a common header of 375 
Ibs., and all the low pressure turbines 
fed out from this header, the result in 
capacity would be the same, but the 
result in efficiency might be very much 
better, and it certainly would be far 
superior in case of a breakdown of any 
one turbine. 

Electricity from this station is to be 
sent back underground to our exist- 
ing districts in Boston and vicinity or 
is to be carried overhead by high ten- 
sion transmission lines in a so-called 
ring system, tapping in to what might 
be called the back doors of our exist- 
ing distributing system. 

Within the last few months a state- 
ment in the press has suggested that 
the Back Bay of Boston was being 
lighted from the power station in 
Chicago, or that State Street in Chi- 
cago was being lighted by the Edgar 
Station in Weymouth. An experiment 
along these lines was actually carried 
out, but the papers featured it some- 
what more vividly than was justified 
by what actually happened. It is true 
that Boston and Chicago were actually 
connected up during this experiment 
and that current was transmitted 
either in one direction or the other 
throughout the entire thousand miles 
of electric circuit. 


“INTERNATIONAL” 


The Name of a Product — the Scope of a Service 


4 ie International Harvester Company is building the best Motor Trucks that can be produced by modern engineer- 
International Trucks are powerful, sturdy, honest, dependable workers; 
designed to give the user a maximum of mileage, at a minimum cost per mile, over the life of the truck. They are 
sold at the lowest prices consistent with good business principles, and without resort to injudicious allowances that 
invariably indicate the omission of some essential service to the buyer. 


Motorists driving out from town should follow Commonwealth Avenue to the Packard plant, straight through on 
Brighton Avenue to Union Square, straight through on North Beacon Street to the International Branch, about four 
minutes beyond the Packard plant. 


INTERNATIONAL HARVESTER COMPANY, 61 North Beacon Street 


OF AMERICA [Incorporated] 
SPRINGFIELD, 240 Chestnut St. 








PROVIDENCE, 103 Broad St. 


This does not mean that any Bos- 
ton current actually got to Chicago 
or vice versa, but it does mean that 
all the companies, including the Bos- 
ton at one end and the Chicago at the 
other, were tied together through cir- 
cuits, were all in phase, and in fact 
current was transmitted throughout 
the entire district. 

Eleven companies were interested 
in this experiment, and the line [eav- 
ing Chicago went through Illinois, In- 
diana, Ohio, Pennsylvania, New York, 
and Massachusetts. What actually 
happened was that the officials of one 
of the companies in Western Pennsyl- 
vania found that they had in their 
regular operations been able to con- 
nect up with Chicago. One of the 
neighboring companies had in the 
same way found themselves connected 
up with Boston, and they conceived 
the idea that it would be a worth while 
experiment to make all these connec- 
tions at the same time, and thus get 
a through line. This was accomplished 
without any special prearrangement 
and it might almost be said that it was 
done in the usual course of operation. 
Even if no appreciable amount of cur- 
rent was transmitted, this was a note- 
worthy feat and has been so consid- 
ered by the technical press. 

If I were to prophesy a little as to 
the development during the next gen- 
eration, I would say that the two out- 
standing problems which confront our 
industry are first, the question of rural 
electrification, and second, the. ques- 
tion of interconnection. 

With the exception of the poorer 
districts in our large cities, practically 
all of the United States is supplied 
with electric current except the farm- 
ing districts. ‘The cost of reaching the 
farmer is very high, and the question 

(Continued on page 94) 
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On Timken Bearings 


In the epic history of the 
railroads a new chapter opens. 
Cars regularly equipped with 
anti-friction besrings are 
here, Vimken Bearings make 
* jt posible, The first standand 
Timben-equipped cars go into 
operation on the Chicsga, 
Milwaukee afd St. Paul. 


Timken Tapered Roller 
Bearings for this progressiy 
teilroud’s crack flyers, TH 
Oryweran and Toe Prowse 
Lisiren, mark the day o 
hew rane, quiet and surcty 
in long distance travel. 


On guard against the wear 
and waste of friction, Timken 
Tapered Rotler Bearings sot 
only comecrve power, bat pat 
an ead te hot boxes and the 
whole iviication difficalty. 

Steel wheels speeding sect 
grades and eurtves cause 
stresses which have been 
thonghe beyand anti- friction 


bearings. Hete again, asin. 


every other type of mecha- 
nism, throughout Industry, 
the “inipossible” has yielded 
tw Timken design, construc- 
tion, and resourers. 


THE TIMKEN ROLLER BEARING CO.,, CANTON, OHIO 


Tapered 


I MKEN Roller 


Reproduction of two-page Timken Advertisement in The Saturday Evening Post 





Railroad trains running on Timken Bearings represent 
the most significant development in the history of friction 
elimination. When you realize that Timken-equipped 
trains can be started with only one-eighth of the power 
formerly needed, and that the old hot box dangers are 
gone, you begin to sense the meaning of this latest 
Timken achievement. 


For a long time Timken has been approaching this 
climax. Timken Tapered Roller Bearings have become 
universal in motor vehicles. They have swept industry, 
being used in machinery of every type, sponsored by the 
_most highly reputed engineering institutions. In Trans- 
portation, Manufacture, Mining, and Agriculture 
Timken Bearings identify the most modern designs of 
the most progressive equipment manufacturers. 


It is certain that engineers of every class will be increas- 
ingly concerned with the greater mechanical endurance 
and operating economies made possible by Timken 
Tapered Roller Bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


Every Engineering Department should have the highly 
informative Timken Engineering Journal—110 
pages broadly covering modern bearing 
practice. Faculty members may 
have a copy upon request. 
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Central Stations 


(Continued from page 84) 


with the condenser and to take up the 
expansion and contraction of the 
unit, supporting springs are provided. 

The condenser is designed to pro- 
duce a vacuum of 28%” when con- 
densing 455,000 lbs. of steam with 
75,000 g.p.m. circulating water at 70° 
F. The condensate temperature will 
be within 1° of the temperature of the 
exhaust steam and the oxygen content 
of the condenser will not*be in excess 
of .05 CC per litre. 


The circulating pump turbine con- 
densers are two pass. containing 700 
sq. ft. of cooling surface. Each of 
these is equipped with two 2 stage 
steam jet air pumps operating at 
250 Ib. steam and a 54%” x 5” x 5” du- 
plex hotwell pump designed to deliver 
16 gal. of condensate per minute 
against 135’ total dynamic head, 
including the vacuum. This pump 
operates at about 20 strokes per min- 
ute. ‘These condensers will maintain 
a 28” vacuum when supplied with 
1,000 gal. of 70° circulating water. 

The boilers have 14,809 sq. ft. of 
heating surface exclusive of water 
walls or superheaters. The furnace 
construction is interesting in that it is 
surrounded on all sides by water 
cooled surfaces in order to eliminate 
refractory walls. 

The induced draft fans are driven 
by steam turbines with a maximum 
rating of 400 h.p. The capacity of 
the fan is 150,000 c.f.m. at 1.6” water 
gauge. The forced draft fans are 
also turbine driven with a rating of 
115 h.p. The capacity of this fan is 
75,000 c.f.m. at 6.4” static pressure. 
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The Engineer in 
Politics 


(Continued from page 50) 
tive part in politics, by lending their 


strength in any way they can to assist 
in making our ideals of democracy 


~ successful, by helping to prove that it 


is not necessary to have a despotism 
or a militaristic state in order to have 
efficient city and national government. 

What a capable engineer can do in 
political life is illustrated by the re- 
markable career of Mr. Herbert 
Hoover. Mr. Hoover, as a member 
of the cabinet of President Coolidge, 
has an opportunity for rendering enor- 
mously important service to his coun- 
try and he is rendering that service. 
The pity is that there are practically 
no engineers in either the United 
States Senate or the United ° States 
House. of Representatives to support 
Mr. Hoover in his constructive ideas 
and few engineers elsewhere in public 
life, except those filling technical posi- 
tions. : 

The great. reason why engineers 
should be in politics is because Amer- 
ica needs them. Activity in politics 
will benefit an engineer personally and 
make him more capable of holding an 
important administrative or executive 
position; but, much more than that, 
it will give him a great opportunity 
for doing good for others. In the old 
days of chivalry there was a phrase 
current—‘“noblesse oblige.” ‘To the 
modern American engineer and, espe- 
cially I hope to the graduates of the 
Massachusetts Institute of Technol- 
ogy, the interpretation of this might 
be: “If, you have good judgment and 

(Continued on page 100, column 3) 
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Opening Banquet 
(Continued from page 88) 


While there may be in public life 
those who have not-yet learned to keep 
pace with the march of progress, and 
would hark back to a time when the 
classification civil service was a joke 
and a byword, they are out of touch 
with the spirit of the age. 

The tide of the merit system will 
continue to flow and the era of spoils- 
manship will continue to ebb until all 
the civilian forces of the government 
will enjoy tenure based on efficiency 
and not on the whim of politicians or 
the vicissitudes of changing adminis- 
trations. 

If we may call the Declaration of 
Independence our great charter of 
liberty, and the Constitution the com- 
pass by which the Ship of State is held 
in its course, we may designate the 
merit system the ballast which pre- 
serves an even keel in the stress of 
political storms. 


Disposal Problems 


(Continued from page 82) 


the treatment process, or the results 
which should be obtained. 

The foregoing fragmentary discus- 
sion of a few of the features of The 
Sewer and Sewerage Disposal Prob- 
lem of a City illustrates the need of 
the expert and the trained engineer in 
the public service. In the past they 
have been few, but at present there 
is unmistakable evidence that greater 
effort is being made to secure such 
assistance, and the future holds much 
of promise. 
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Faster machines 
mean still lower costs 
to the consumer 


Atthough the average person seldom realizes it, when 
he — a runes clock, safety razor, or any of thou- 
2 sands of articles in daily use, 

histhanks for their low costare 

partly due the Brown & Sharpe 

Automatic Screw Machines. 

Theirability tokeep costs down 

lies in their automatic opera- 


Measuring the Life Stream 
of Your Community 


The supply and distribution of water is the 
biggest and most important business of the 
community. The size, health, safety of the 
population, the concentration of industry, the 
protection of property, the life of every indi- . rere se 
vidual in the community depends upon an tionand therapiditywith which 
unfailing supply of water. | inh oupypanee aw — 
ali ed parts. 
And now,to further increase 


Water is precious. It must be measured so 
that revenue may be collected. Waste must 
be prevented. 


The Hersey Manufacturing Company for 
forty years has concentrated on the problem of 
building water meters for every conceivable 
kind of service. Hersey Meters are known 
throughout the world for the excellence of the 
service which they render. 


Hersey Manufacturing Company, South Boston, Mass. 


HERSEY 


WATER 


the production and to make the 
cost still lower on work simi- 
lar to the pieces at the left, the 
Brown & Sharpe Mfg. Co., 
have placed on the market a 
line of High Speed Automatic 
Screw Machines. These ma- 
chines operate with spindle 
speeds up to 5000 R. P.M. and 
are particularly suited forspeed- 
ing up the production of parts 
made from the softer metals, 
such as brass. 

Every student engineer 
should become familiar with 
these machines which hold so 
important a place in modern 
manufacturing. We are always 
ready to send at your request 
descriptive material covering 


NEW YORK, N. Y., 290 Broadway DALLAS, TEX., 2301 Griffin Street , oe these machines. 


PORTLAND, OREGON, 475 Hoyt St. CHICAGO, ILL., 10 So. LaSalle St. 
PHILADELPHIA, PA., 314 Commercial Trust Bldg. BROWN & SHARPE MFG CO 
PROVIDENCE, R. L, U.S. A. 


ATLANTA, GA.,. 510 Haas-Howell Building 
SAN FRANCISCO, CAL., 690 Market St. 
LOS ANGELES, CAL., 450 East Third Street 


Main Office and Works: Corner E and 2nd Streets, South Boston, Mass. 
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“Who is to pay the bill?” is the one 
at issue. ‘The Company cannot afford 
to make the extension unless it can see 
a reasonable return, and the farmer is 
in very much the same situation, espe- 
cially as the majority of farmers in 
this country are tenants rather than 
owners, and therefore cannot be ex- 
pected to make any large investment. 
On the other hand, the manufacturer 
has had no inducement to develop 
apparatus especially designed for farm 
use, and just how to bring about the 
same amount of electrification on the 
farm as exists in other lines of business 
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is a very weighty problem which is at- 
tracting the attention of the engineers 
and of the commercial men of our 
industry. 

The other problem is interconnec- 
tion.. Interconnection is no new idea. 
The connecting tie line which we in- 
stalled here in Boston in 1890 between 
the Atlantic Avenue Station and the 
First and Second Stations was an in- 
terconnecting line, and it differs only 
in degree, but not at all in kind, from 
the line which I have been describing 
as now running from Boston to 
Chicago. 

We have had two parallels in our 
industrial life or rather in our trans- 
portation development, which illus- 
trate the principle of interconnection. 

If the Lincoln Highway had been 
designated simply as a method of con- 
necting up existing systems of road, 
so that a main thoroughfare thus 
would be created between New York 
and San Francisco, it would, as a mat- 
ter of fact, have attracted very little 
attention. The name, however, caught 
the public eye and today, or if not 
today at some time in the near future, 
one can travel from coast to coast, see- 
ing the Lincoln Highway sign through- 
out the entire distance. 

The Lincoln Highway when com- 
pleted will be nothing more than a so- 
called superpower road, enabling the 
citizens of one city to travel to neigh- 
boring cities, and citizens of those in 
turn to travel to other cities, and so 
on ad infinitum. 

Another illustration: The steam 
roads of, our country a half century 
ago were in a similar condition to the 
automobile roads of fifteen years ago, 
or to our power line situation as it is 
today. The interconnection in steam 
roads has been practically completed, 
whereas the automobile interconnec- 
tions are in process, and the power 
line interconnections are just begin- 
ning. 

Referring to the railroad analogy, 
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Public Utility 


the Pullman Company by an arrange- 
ment with all the roads, has enabled 
passengers to go from New York to 
Chicago, or from Chicago to San 
Francisco, without. change. It is 
merely a superpower company, pro- 
viding an interchange of passengers 
from one community to another with 
ease and comfort. 

The superpower line running from 
Boston to Washington, had all the 
characteristics of the Lincoln High- 
way, in automobile transportation, 
and the Pullman Company in steam 
railroad transportation. 

The simile can be carried one step 
further. One of the difficulties of ex- 
changing power. between two com- 
panies located in neighboring cities 
was that the two companies might not 
employ the same number of electric 
cycles. That is to say, if Baltimore 
had sixty cycles and Washington, be- 
cause of the preponderance of railway 
business, had twenty-five cycles, the 
interchange of power ‘became very 
difficult. 

This was paralleled in the steam 
railroad world by the narrow gauge 
system running from Denver to Salt 
Lake City fifty years ago. Passen- 
gers had to change cars not because 
the Pullman Company was not pre- 
pared to run a through car, but be- 
cause it was a physical impossibility 
for the same car to run on both 
gauges. 

If the Pullman Company did not 
exist and there was no company do- 
ing their sort of business, the effect 
upon the railroad companies’ invest- 
ments would be tremendous. If the 
Pennsylvania Railroad, for example, 
had to own all the parlor, sleeping, 
and dining cars required to take care 
of the peak of its business, and every 
railroad in the country had to do the 
same thing, the number of cars of this 
character necessary to be owned by 
all the railroads would be far in excess 

(Continued on page 96) 
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PROTEC TION! 


ORTUNATELY, it is no longer 
necessary for us to stress the impor- 
tance of proper electrical protection. 


There are few engineers today who do 

not smile when they think of the in- 

numerable fused switches they have 
used in the past. 


They admit today that circuit breaker 
protection pays in the end. They know 
that the I-T-E Circuit Breaker has been, 
is, and we trust always will be, the leader. 


And why should this not be the case? 

Cutter has devoted forty years exclu- 

sively to developing the I-T-E Circuit 

Breaker art as it has come to be known 
today. 


THE CUTTER COMPANY 
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When writing to advertisers please mention 
The Tech Engineering News 
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The Relation 


of the number now owned by the 
Pullman Company. 

Now let me draw a parallel in the 
public utility business. 

If the Edison Company, for exam- 
ple, were not tied in with any other 
company, it would have to provide an 
excess Capacity in its stations of an 
amount equal to at least one of its 
standard units. That is to say, if our 
station had, for example six 30,000 
kilowatt units, it would need in reserve 
at least one 30,000 kilowatt unit. If 
it had only three units it would still 
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(Continued from page 94) 


need one additional set. In the first 
case the reserve would be 16 2/3% 
and in the second case it would be 
very much larger, namely, 33 1/3%. 
Like the case of the Pennsylvania 
Railroad, it would be equivalent to its 
owning all its cars. Suppose an elec- 
tric company, operating in the city of 
Providence, was in exactly the same 
condition. If an interconnecting tie 
line of sufficient capacity could be 
built between it and another city such 
as Boston, the two companies together 
would need only one set in reserve and 
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in that particular instance a three to 
four million dollar investment would 
be saved. 

Now assume, for the purpose of 
illustration that an _ interconnecting 
line was run from Boston to New 
York, passing thru all the cities en 
route. Instead of each company hav- 
ing its own reserve, the total reserve 
needed would be very much less and 
millions could be saved in investment. 
This is analogous to the case of the 
Pullman Company owning all the 
sleeping cars and parlor cars and do- 
ing the entire business of the country 
with thousands of cars less than if 
they had to be owned by the individ- 
ual roads. 

For the same reason that the inter- 
connection among the railroads has 
enabled the products of one district 
to be easily transported to another 
and thus to be of advantage to both 
districts, the construction of these 
interconnecting power lines is enabling 
water powers, on the one hand, and 
steam powers, on the other, to work 
hand in hand. Until very recently 
steam powers could not get the ad- 
vantage of cheap water power for their 
base load, neither could water powers 
get the advantage of steam connec- 
tions for reliability. This develop- 
ment, therefore, has marked a new era 
in combining the advantages of steam 
and water power into one enterprise. 
This is in fact true inter-connection 
and the word superpower is particu- 
larly misleading in this connection. 

The foregoing indicates to a slight 
degree the part which engineering 
plays in the operation of a_ public 
utility, and when we realize that the 
vast amount of money necessary for 
construction and operation is spent by 
the engineers or under the direction of 
those connected with the engineering 
profession, we appreciate how closely 
the engineer is related to the success 
of the industry. 

If the future can be measured by 
the experience of the past, we may 
expect that the coming engineers will 
meet many interesting and important 
problems, the solution of which assure 
the development and continued suc- 
cess of the Public Utilities. 


Engineers have devised accurate 
instruments to determine the demoli- 
tion effect of various powders, but it 
does not take a very mathematical 
mind to figure out the explosion that 
powder found on a man’s shoulder 
will produce. 
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Fig. 106 


Screwed, Jenkins Stand- 
ard Bronze Globe Vaive 











A mark 


and its meaning 


HE Jenkins “Diamond” is more 

than a mere identification mark. 
It is a symbol valve users have long 
learned to associate with trouble-free 
service and with freedom from frequent 
repairs and costly replacements. 


The Jenkins “Diamond” stands for a 
valve well-built from metals which have 
been proved by analyses before and 
after casting. It stands for a valve that 
has passed a test under conditions more 
severe than those for which the valve 
is recommended. 


Jenkins Valves are made in standard, 
medium and extra heavy patterns—for 
practically every plumbing, heating, 
fire protection and power plant require- 
ment. 






































Send for Booklets eS Aas ( 





descriptive of Jenkins Valves for : 
the type of building in which 
you may be interested 





















JENKINS BROS. 
80 White Street, New York, N. Y. 
524 Atlantic Avenue, Boston, Mass. 
phe Seventh St. . Philadelphia, Pa. 

646 Washington Blvd., Chicago, Ill. 


ae ye BROS., | pove leg 
ontreal, Canada don, Eng. 
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Steel Sheets that Resist Rust! 


The destructive enemy of sheet metal is rust. 
It is successfully combated by the use of pro- 
tective coatings, or by scientific alloying to re- 
sist corrosion. Well made steel alloyed with 
Copper gives maximum endurance. Insist upon 


KEYSTONE 


Rust-Resisting 
Copper Steel 


heets | 


_ Blas and Gal vonized 








Keystone Copper Steel gives superior service for roof- 
ing, siding, gutters, spouting, culverts, flumes, tanks, and 
all uses to which sheet metal is adapted—above or below 
the ground. Our booklet Facts tells you why. We manu- 
facture American Bessemer, American Open Hearth, 
and Keystone Copper Steel Sheets and Tin Plates. 


Black Sheets for all purposes 
Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock 
Corrugated Sheets 

Formed Roofing and Siding Products 
Automobile Sheets—all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Ete. 


Our Sheet and Tin Mill Products represent the highest standards of quality, and 
are particularly suited to the requirements of the mining, engineering, and general 
construction fields. Sold by leading metal merchants. Write nearest District Office. 


American Sheet and Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 


SS istreict Saces OF lt¢es 
Chicago Cincinnati Detroit a Orleans New York 


Denver 
Ph iladelphia Pittsburgh St. Louis 


Pacific Coast Representatives: UNirep States STEEL Propucts Co., San Francisco 
Los Angeles Portland Seattle 


Export Representatives: UniTtep States Sree. Propucts Co., New York City 
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Water Supply Financing 


There are three recognized divi- 
sions of the cost of water service, C-1s- 
tomer, demand and production. Cus- 
tomer costs are those placed on the 
works by necessary duties to be per- 
formed irrespective of the amount of 
water used or whether any water is 
used at all as, maintenance of the in- 
dividual service and meter, reading 
meters, billing and collecting. The 
demand charge also is irrespective of 
the amount of water used, and relates 
to the capacity of the system and abil- 
ity to give the customer what he 
wants, when and as he wants it. The 
production charge relates entirely to 
the quantity of the product used and 
varies directly with the demand. 

The first two of these items consti- 
tute the basis of the so-called “service 
charge,” i. e. a charge made for ability 
to meet the desire of the consumer 
when and as he calls. 

The prevailing tendency in rate- 
making is away from a uniform rate 
and toward a sliding scale schedule 
that will enable the large user and the 
long hour user of the utilities facili- 
ties to secure a more advantageous 





(Continued from page 86) 


rate than others whose use is less or 
intermittent. 

A municipality should not be al- 
lowed to charge rates which will pro- 
duce a surplus to be transferred to the 
general fund for the benefit of those 
who pay taxes. 

All rate payers are not tax payers, 
and a jumbling of accounts is not con- 
ducive to business efficiency, beside 
putting an unfair: burden on a portion 
of the community at the expense of 
another. 

The argument that “it is all city 
money and the use of water depart- 
ment funds is merely taking from one 
pocket to another” is the specious ar- 
gument of political exigency and will 
not bear investigation or logical argu- 
ment. 

Accounts should be kept entirely 
distinct, and made up as accurately 
and in as much detail for municipal 
work as is required in any well man- 
aged private utility. 

In the case of the municipal depart- 
ment, taxes may be remitted in lieu 
of payment for fire protection from 
the water system but even this is of 
doubtful value. 


James Phinney Munroe’s 


So-called “free water” should not 
be allowed for any purpose whatso- 
ever, be it public, semi-public or char- 
itable; free water service is usually 
one of the most expensive leaks in the 
water department service, and _ is 
frowned upon by public utility bodies, 
as being in the nature of discrimina- 
tion. All water furnished for any pur- 
pose should be paid for at the estab- 
lished rates. 

Any other course than this is sui- 
cidal to financial records and blocks 
inquiry as to the condition of the de- 
partment’s finances and whether or 
not the business is being conducted in 
a business way. 

The propriety of the service charge 
has been sustained by the public util- 
ities commissions in nearly all of the 
states and upheld by court decisions. 

There is, however, general opposi- 
tion to it and often times the best 
compromise is the so-called “mini- 
mum” rate, i. e., a fixed charge, usually 
dependent on the size of the meter, 
which must be paid whether or not 


water is used, but allowing a certain 
(Continued on page 104) 





TECHNOLOGY BRANCH 


76 Massachusetts Ave., Cambridge, Mass. 


We have secured a limited number of the four dollar edition of 


Life of Francis Amasa Walker 
President of Massachusetts Institute of Technology 1881-1897 


| These will be sold for one dollar a copy postpaid to any address in 


the United States until the supply is exhausted. 


Mail orders will be filled in rotation as received 


a a 


Technology Branch 


HARVARD CO-OPERATIVE SOCIETY 
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INSULATION 
PROBLEMS 


are properly solved only by: 









First: Selecting the right type of high grade insulation to meet the special en- 
gineering conditions. 






Second: Determining the proper thickness for maximum efficiency. 





Third: Seeing that insulation is thoroughly applied. 





Fourth: Selecting the proper protection against atmospheric conditions, exter- 
nal injury, etc., and by sealing the insulation. 








We meet these requirements with: 





85% Magnesia, high temperature insulation, hair felt, and cork, or a 
combination of two or more of these materials. 







Second: Care in balancing amount of insulation against cost and efficiency. 





Third: Employing experts in all branches of the art. 





Fourth: ‘The use of Thorkote—the ideal seal and protection. 









Specifications and information furnished on request 





P. S. THORSEN & CO., INC., P. S. THORSEN CO. OF MASS., 






81. Coffey Street, 4314 “L”’ Street, 
BROOKLYN, N. Y. SO. BOSTON, MASS. 
Tel. Henry 3081-2 Tel. So. Boston 1330 
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provided so that nothing need be left 
to the judgment of the operator. 


Thermit welding has developed in 
twenty years from a very crude pro- 
cess, which frequently resulted in un- 
sound and porous welds, to one in 
which every weld—barring very in- 
frequent accidents—is perfect. The 
excess metal applied during the weld- 
ing Operation is necessary in the mak- 
ing of the weld but is not, as many 
think, a re-enforcement which should 
be left on. In many cases, this excess 
metal is completely removed and in 
all c#’ 2s the weld is at least as strong 
as tne parts welded. 

The process is suited to small weld- 
ing operations but in light work it is 
frequently more expensive than the 
oxy~-acetylene or electric process. It 
is used principally in the welding of 
all cast-iron or steel sections over 3 
inches thick and on such sections its 
great economy is evident. 

The tensile strength of unworked 
and unheat treated thermit steel pro- 
duced by the thermit most commonly 
used is about 70,000 pounds per 
square inch with an elongation of 20 
per cent to 25 per cent in 2 inches. 
Other thermits just as easily manufac- 
tured produce steels having tensile 
strengths of 55,000 pounds with 40 
per cent elongation, or steels with ten- 
sile strengths over 100,000 pounds 
with 6 per cent elongation. It is evi- 
dent that since the thermit steel is 
produced by the reduction of iron 
oxide by means of aluminum and that 
since the carbon-free metals in the 
steel industry—such as chromium, 
vanadium, titanium, etc.—are pro- 
duced in this same way, that mixtures 
can be placed in the crucible which 
will produce steels of any desired 
composition. Thermit steels are, it is 
true, cast steels, but are so pure as to 
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Thermit Welding 


(Continued from page 59) 





A RECORD WELD 


This twenty-six inch diameter Blooming Mill 
shaft was welded in 48 hours by the 
described process. 


have no weakness at the grain boun- 
daries and consequently exhibit all the 
properties of forged steel. The ther- 
mit process has been approved by the 
American Bureau of Shipping and by 
Lloyd’s Register of Shipping for use 
in the repair of stern frames and other 
important heavy sections of steamers, 
and in the last few years many hun- 
dreds of ships have been welded in 
this way without a single recorded 
failure. 

In the steel mill, where it used to 
be more economical to remake a 
broken part, the thermit welding pro- 
cess has now become so economical 
that thermit welding reclamation de- 
partments are being organized in plant 
after plant, and one plant alone of an 
important steel company employs a 





One of the finest textile mills in the world, built by Wm. T. Reed Co. 
Several repeat orders have been received from this firm. 


| building 








WILLIAM T. REED Co. 
BUILDING CONSTRUCTION 
201 DEVONSHIRE STREET, BOSTON 
We are organized -and equipped for the 


efficient handling of mercantile and industrial 
construction of all descriptions. 
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large force of men for this work, using 
almost 100,000 pounds of thermit per 
year and is making very large savings. 
The work is done on all iron and steel 
sections, including table rolls, rolling 
mill housings, blooming engine parts, 
crank-shafts, connecting rods, charg- 
ing peels, etc. A great deal of work 
is also done, by the use of a special 
thermit, in replacing the wear on 
wobblers and the metal can be so 
accurately added as to require no ma- 
chining and is so hard as to be just 
barely machineable and resists wear 
indefinitely. 

One of the largest appeals for 
thermit welding is that of rail welding 
in paved streets. This work is being 
done by most of the important trolley 
roads of the country and is so simple 
that it is handled by the trackmen 
themselves after a few weeks’ instruc- 
tion by a supervisor. ‘The entire ends 
of the rail sections are welded to- 
gether so that the rails are endless 
and the wear at the weld is no differ- 
ent from that in the rail itself. 

The result of a thermit weld in cast- 
iron parts is just as satisfactory as in 
steel with the possible exception that 
since much of the cast iron is melted 
and alloyed with the thermit steel, the 
high carbon of the cast iron produces 
a high-carbon content in the thermit 
steel which makes it hard to machine. 
The weld, however, is considerably 
stronger than the cast iron itself and 
is very satisfactory. 


(Continued from page 92, column 2) 
clear vision enough to know how par- 
ties and governments should be run in 
a democracy and have some ideals of 
public service, it is your duty and your 
privilege to do your share in political 
work and strive to make your work 
effective for the good of all.” 
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WARRENITE-BITULITHIC PAVEMENT 


A Natural Question—An Accurate Answer—And the Reason For Its 


Past and Ever-Growing Popularity. 


The Echo of INSPECTION SERVICE is TRAFFIC SERVICE 


From The Tech, Official Undergraduate 
News Organ, M. I. T., October 29, 1926. 


Ripping Up New 
Pavement Causes 
Much Discussion 


For the eighty-fifth time that day the 
operator of the steam roller tipped back 
his hat and prepared to answer what was 
to him a stereotyped question. “Why 
are they ripping up the pavement that 
has just been laid?’’ His answer was 
short and to the point, “I don’t know,” 
and referred the enquirer to Warren 
Brothers Company. 

The technical service department of 
the company explained that when the 
pavement was laid, a very slight depres- 
sion had formed in two spots and a patch 
was ordered laid over the hollows. When 
the patched areas were inspected again it 
was found that the material laid on had 
formed a slight hump, scarcely noticeable 
and satisfactory enough to be passed by 
the City Inspector. 


20 Square Yards Replaced 


Unwilling, however, to allow any 
patched job to go through, officers of 
Warren Brothers ordered the patched 
strips, amounting to over twenty square 
yards, to be ripped up and replaced with 
new pavement. The sight of seven men 
attacking the new-laid pavement with 
picks and shovels, was the cause of the 
many questions addressed to the operator. 

The road had been awaited for a long 
time, as the macadam road in front of the 
Institute was in very poor condition. 
The city of Cambridge appropriated $50,- 
000 to be expended in laying a road from 
Massachusetts Avenue to Wadsworth 
street, of the most modern and approved 
type. The concrete base, six inches 
thick, was laid by the city, at an ap- 
proximate cost of 95 cents per square 
yard. 


WARREN BROTHERS COMPANY 
38 Charles River Road 


Offices 





CAREFUL PROPORTIONING—MIXING—LAYING 





BITULITHIC (ASPHALTIC) CEMENT 


TESTED AT REFINER Y—CHECKED 
AT PLANT AND LABORATORY 


TESTED AT LABORATORY FOR 
SPECIFIC GRAVITY, ABSORPTION AND 









STONE 


ABRASION 


} 


WARRENITE-BITULITHIC 
Vertical cross section. Either crushed stone or gravel may be used as coarse aggregate 


Cambridge, Mass. 


in most 


principal 


cities 


SCFIID PCl-fst lL 


TESTED AT LABORATORY FOR 
SPECIFIC GRAVITY AND 
GRADING 


DAILY SCREEN TESTS AT PLANT | 
| DAILY CHECK TESTS OF SAMPLES AT LABORATORY 
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Royal Government, through Dr. Hugh 
M. Smith, former United States Com- 
missioner of Fisheries, and now head 
of the advisory board on Fisheries for 
that country. One of the students is 
a graduate of the University of 
Pennsylvania who has since been on 
the teaching staff of the University of 
Bangkok. 


A trip for students in the Food 
Technology option is now under dis- 
cussion which would include visits to 
many of the large plants in the East 
making food products, as canneries, 
flour mills, slaughter houses, packing 
establishments, cereal and manufac- 
turers ice-cream plants, dairies, the 
large cold storage warehouses, and 
food handling centers. It would take 
in the great canning region in and 
about Rochester and Buffalo, N. Y., 
the large food industries of New York 
City and as far South as Pittsburg. It 
is felt that this trip would be invalu- 
able to students from the standpoint 
of experience, and the cooperation of 
such industries in a trip of this nature 
seems assured from the inquiries al- 
ready made. 


UNKINKABLE, 
OILPROOF, 
TOUGH 


OKOCORD our smooth, 
rubber jacketed flexible 
cord can be dragged through 
rough, wet or oily places 
and subjected to the se- 
verest usage without deter- 
ioration. 


Factories, PASSAIC, N. J. 





“OKOCORD” 


(An Okonite Product) 


The Okonite Company 
The Okonite-Callender Cable Co., Inc. 


PATERSON, N. J. 


Sales Offices: New York, Chicago, Pittsburgh, St. Louis, 
Atlanta, Birmingham, San Francisco, Los Angeles, Seattle 


Pettingell-Andrews Co., Boston, Mass. 
Novelty Electric Co.. Philadelphia Pa. 
F. D. Lawrence Elec. Co. Cincinnati, O. 


Canadian Representatives: Engineering Materials Ltd., Montreal 
u Representatives: Victor G. MendozaCo. Havana 
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Researches are being carried on at 
the present time on micro-organisms 
which are responsible for the destruc- 
tion of textile materials by mildews. 


Prof. C. E. Turner 717, who is on 
leave of absence for the present term, 
is engaged in establishing a system of 
health education in the public schools 
of Cleveland, Ohio. Under his direc- 
tion a series of studies are being made 
in this department on various methods 
of hand washing and the efficacy of a 
number of different types of soap dis- 
pensers that are now present in public 
places. 


A study of certain phases of the 
effect of electric currents on the living 
organism is being made by Dr. B. E. 
Proctor ’23, an instructor, which will 
be reported at the April meeting of 
the National Electric Light Associa- 
tion in Boston. It is hoped that Mr. 
S. W. Ashe, of the Pittsfield plant of 
the General Electric Company, who 
is a specialist on Resuscitation will be 
able to repeat his lecture on this sub- 
ject which is to be given at the same 
meeting of the N. E. L. A. before the 
entire student body of the Institute. 





or 
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Departmental Notes 


The industrial hazards which are 
especially concerned with the concen- 
tration of carbon monoxide in garages 
and automotive laboratories is about 
to be made the subject of especial in- 
vestigations by the staff of the depart- 
ment, especially as a possible case of 
this nature, effecting the vision of one 
of the staff in the M. I. T. automotive 
laboratory has been reported. 


Experimentation on the effect of 
polarized light on enzymes is being 
carried on by E, G. E. Anderson, re- 
search associate, and it is planned to 
also study the effect of polarized light 
on the biochemical activities of bac- 
teria. 


Dr. K. Morikawa, who was a re- 
search assistant during the fall term 
has resigned in order to continue his 
studies in Germany, and expects to 
return to Hokkaido University, Japan, 
about the first of next year. 

The recently announced pre-medical 
course has already attracted several 
students, the majority of whom are 
transfers from other colleges, who 
were not previously aware that M.I.T. 

(Continued on page 104) 


Marcourt om 


ay 


L. E. KNOTT APPARATUS COMPANY 


CAMBRIDGE MASSACHUSETTS 





2. oS 










































March, 1927 THE TECH ENGINEERING NEWS 103 





















stands between you and ~ 
the hazard of Experiment 


HE American Gas Association has set aside the sum 
of $500,000 for laboratory testing and development 
of Factory Furnaces using gas for a fuel. 


Manufacturers are not asked to put their money in any gas- 
burning equipment on an experimental basis. Careful, 
competent and scientific investigation will be made on any 
industrial gas-burning equipment the installation of which 
is under consideration by any manufacturer. 


Write to the American Gas Association or your local gas 
company for facts, laboratory test and record of perform- 
ance. They will gladly supply you with all available data. 


Gas is the Ideal Factory Fuel—clean, convenient, economi- 
cal and easily controlled. Get the facts. 


American Gas Association 
342 Madison Avenue, New York City 


Send today for our interesting book, 
“Gas — the Ideal Factory Fuel” 


YOU CAN DO IT BETTER WITH GAS 







Four Advantages of Gas 
Dependable— Economical— 
any time, any place, any lowest final cost per unit 
quantity. PARaRA IM » of production. 














Controllable— 

exact temperatures, 
automaticall 
controlled. | 


Clean— 

comfortable factory 
working con- 
ditions. 
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Water Supply Financing 


(Continued from page 98) 


amount of water without extra pay- 
ment. All water used over this 
amount is paid for at the regular rates. 


The use and installation of meters 
on consumer’s service pipes must be 
considered as an integral part of the 
water supply financial structure. 


Under the so-called flat rate service, 
customers grow careless and allow fau- 
cets to remain open and leaking 
plumbing to go unrepaired. 


Such conditions bring nearer the 
time when large expenditures of money 
must be made for extensions of the 
supply system, and it can generally 
be shown mathematically that the cost 


Engineers and contractors know that 
BUFF performance is accurate and sure— 
on all sorts of work, from running 
location lines to giving “neat lines” on 
important bridgework—without having 
to adjust the transit once. 








Write for the BUFF Catalog No. 20M 


Buff & Buff Mfg. Co. 





“ cs tee Sam — . Se ee ei ee: te ies, 


Made of extra quality cotton yarn, carefully inspected, and guaranteed free from all imperfections of braid or 


of meter installation is more than 
saved in interest charges by delay in 
the larger expenses of additions to the 
works. 


Meter installation, however, is not 
and never can be a substitute for 
needed additional supply works and 
it is the part of wisdom for every 
water supply utility, whether pri- 
vately or publically owned, to see to 
it that it has a plentiful supply of 
water in sight to meet future as well 
as present demands. 

Every well conducted utility estab- 
lishes reserve funds for depreciation 
or retirement to replace such parts of 
the plant as become useless or ineffi- 
cient through obsolescence, change in 
the art or accident. 

This fund is sacred for its purpose 
and may not be drawn on for ordinary 
expenses of operation; it may, how- 
ever, under certain conditions, be in- 
vested in capital expenditures. 

Capital expense may be financed 
from surplus (net income), long term 
bond issue, or customer contributions. 

The long term debt should be un- 
dertaken only under stringent require- 
ment of use, future payment and sink- 
ing fund requirements for amortiza- 
tion. 

Net income may well be applied to 
the minor and less expensive parts of 
the plant, such as street mains, hy- 
drants and meter installations; while 
the avails from the long term debt 
should be used for major structures 
such as transmission mains, filter 
plants, reservoirs and impounding 
works. 

This method assumes that present 
rate payers should be called upon not 
too largely to finance large works of 
the more permanent character from 
which future generations will derive 
equal benefit; but that an equitable 
adjustment of present and future in- 
terest be made through interest and 
sinking fund payments. 

(Continued on page 106) 
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(Continued from page 102) 


offered such adequate facilities in 
those phases of instruction. Two men 
taking this course last year are now 
enrolled as first year men at the Har- 
vard Medical School, Edgar Holmes 
26 and Egon Kattwinkel ’23 who was 
originally a graduate of Course XV. 


The sixth Sedgwick Memorial Lec- 
ture, in memory of the late Prof. 
Sedgwick, former head of this depart- 
ment, will be held Friday afternoon, 
April 8, at M. I. T. with Dr. Haven 
Emerson as the lecturer. Dr. Emer- 
son is Professor of Public Health 
Administration at Columbia Univer- 
sity and his subject will be “Public 
Health Diagnosis.” This will be a 
discussion of the origin and present 
developments of diagnostic methods 
applicable to communities seeking 
better health. The subject is of espe- 
cial interest to the department in view 
of the excellent surveys of the different 
phases of public health activities of 
Boston made during the past two 
years by Prof. Horwood 716 of this 
Department, Prof. C. E. A. Winslow 
98, of Yale University and Dr. Emer- 
son himself. 


Dr. V. A. Moore. dean of the New 
York State Veterinary College of Cor- 
nell University, a special lecturer in 
the department, will hold a series of 
conferences with the advanced stu- 
dents at an early date. Dr. Moore is 
recognized as one of the foremost men 
in America on the subject of the rela- 
tion of animal diseases to public health 


and to food problems. 

Announcement will shortly be made 
of a Public Health Institute to be held 
in the department during the month 
of July for Health Officers and other 
Public Health Workers. This will be 
carried out with the cooperation of the 
Metropolitan Life Insurance Com- 
pany and will cover the principal 
aspects of work of the Health Depart- 
ments and Health Agencies. Well 
known specialists will present lectures 
on different phases of the work. 


B. E. Proctor ’23 
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START A TECHNICAL 
LIBRARY NOW 


@@\ If you have not already done so, 
hy | start a permanent technical library 

@ now, and add to it as rapidly as 
you can. You will find all the books on 
your profession that you acquire now will 
be valuable to you when you get on the 
job. An important source of material for 
your library is the booklets published by 
manufacturers of the materials you will 
later use in your work. 

The Hercules Powder Company pub- 
lishes educational booklets, some or all of 
which should be included in every engi- 
neering student’s library. Look through 
this list, check the ones you wish, and they 
will be sent to you without charge. 

These treatises were written by explo- 
sives engineers who combine theoretical 
knowledge with practical experience. 
They are authoritative, comprehensive, 
and up-to-date. And they are free. 


Tear out this coupon and 
mail it today 


HERCULES POWDER Co. 
941 KING STREET 
WILMINGTON, DEL. 


Please send me, without 
charge, the publications 
checked: 


[_] HERCULES EXPLOSIVES 
and BLASTING SUPPLIES 


[_] DYNAMITE—THENEW || 
ALADDIN’S LAMP 


[ ] HERCULES BLASTING 
MACHINES 


[[] SaFeTy in the USE of 
EXPLOSIVES 


[] BLASTING in some 
AMERICAN COAL MINES 


[_] CUSHIONED BLASTING 
of COAL 


[] EFFecT of CARTRIDGE 
DIAMETER on the EFFICIEN- 
cy of EXPLOSIVES 


[_] BLASTER’S CALCULAT- 
ING SCALE 


[] HERCULES ELECTRIC 
BLASTING CAPS 


[_] Deep HOLE BLASTING 


[_] SHOTFIRING dy ELEC 
TRICITY 


NAME 
STREET 


CITY AND STATE 


HERCULES POWDER,COMPANY 


DULUTH 

HAZLETON, PA. 
HUNTINGTON, W. VA. 
JOPLIN, MO. 

LOS ANGELES 
LOUISVILLE 


941 KING STREET 


NEW YORK CITY 
NORRISTOWN, PA. 
PITTSBURG, KAN. 


(INCORPORATED) 


WILMINGTON, DEL. 


PITTSBURGH 
POTTSVILLE, PA. 
ST. LOUIS 


SALT LAKE CITY 
SAN FRANCISCO 
WILKES -BARRE 
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| : Water Supply Financing 


(Continued from page 104) 


: 

: 

| . . . . . 
Customer contributions may be ob- Another way out of this difficulty each other and loth to combine for 
tained from payments for service in- and one which at the present time is mutual. advantage; opportunities are 
) stallations, assessments against prop- very highly considered both here and lost thereby and privileges that might 
| erty for main pipe installations, and abroad, is the creation of water dis- be theirs are wanting because of un- 
/ 
: 
: 
: 
| 
| 


other expense for work from which  tricts. willingness to cooperate. 

the customer derives a special advan- The boundaries of these may well It is probable that the State has 

tage not shared by all of the rate be the natural configuration of the lo- possibilities all untouched and un- 

payers. cality, rather than the political subdi- dreamed of at the present time if only 
In this connection, however, careful visions of the State. approach can be made in the right 

determination must be made of the Collectively such community inter- way. 

purpose of the intended benefit, as it est can finance undertakings far be- Prof. W. J. Brown of the University 


is not necessary that all should actu- yond the power of any single unit, as of Adelaide, So. Australia, has summed 
| ally use if the benefit is such that it a bonding capacity may be set up up this thought in his recent book, 
may be of some value to the district independent of the several cities and “The Underlying Principles of Mod- 
| as a whole. towns comprising the district. ern Legislation,’—“If then we take 
: To get the best or even necessary The district method for the publicly the various forces already mentioned 
. water service, in some cases is a diffi- owned and operated plant is somewhat 4nd regard them in combination—the 
| cult and serious matter, due to finan- analogous to the business methods of Pressure of social and economic prob- 
. | cial conditions or the ability of even a the so-called Holding Company, which lems, the demonstration of our polit- 
| willing public to undertake the expen- ical machinery and the growth in the 
ditures which are beyond their power. sense of collective responsibility,—we 
| To overcome such obstacles, private must conclude that the supreme prob- 
. capital may be enlisted and a franchise lem of the future will be, not how to 
; given which will be attractive to capi- thwart the movement toward State 
j 


by obtaining control of a number of 
individual plants is able to scrap in- 
efficient and duplicate apparatus and 
by unification of output, establish 


tal and permit of such consolidations large capacity units with * resulting control, but how to direct it in such a 


and economies of operation as will CConomies of operation. way as to achieve legitimate ends with- 
| provide the required service, at reason- __ As a general rule, It appears that out sacrificing the individuality of the 
. able rates. individual communities are jealous of citizen.” 





automobile and airplane wires, 
electrical wires,submarinecables, 
bridge-building cables, wire rope, 
telegraph and telephone wire, ra- 
dio wire, round wire, flat wire, 
star-shaped and all different kinds of shapes of wire, sheet wire, piano 
wire, pipe organ wire, wire hoops, barbed wire, woven wire fences, 
wire gates, wire fence posts, trolley wire and rail bonds, poultry net- 
ting, wire springs, concrete reinforcing wire mesh, nails, staples, tacks, 
spikes, bale ties, steel wire strips, wire-rope aerial tramways. Illus- 
trated story of how steel and wire is made, also illustrated books 
describing uses of all the above wires sent free. 


AMERICAN STEEL & WIRE 
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Chicago New York Boston Cleveland Worcester Philadelphia Pittsburgh Buffalo Detroit Cincinnati Baltimore 
Wilkes-Barre St.Louis Kansas City St.Paul OklahomaCity Birmingham Memphis Dallas Atlanta Denver Salt Lake City 
Export Representative: U.S. Steel Products Co., New York 
Pacific Coast Representative: U.S. Steel Products Company, San Francisco, Los Angeles, Portland, Seattle 
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He harnesses words to help 
sell electricity 


se H, St. Patrick 

was an engi- 
neer,’’ lustily caroled 
the senior engineers 
at Wisconsin in the 
spring of 16. But to 
E. L. Andrew, St. 
’ Patrick has become 
E. L. ANDREW the patron saint of 
merchandising and advertising as well. 





Andrew liked engineering and had an 
excellent record in his work. But even in 
his high school days, he had been interested 
in writing. And that interest grew as 
he wrote for the annual, was successively 
editor and business manager of the Wisconsin 
Engineer, and was advertising manager 
of the Engineers’ Famous Minstrel Show. 
He received his degree fully determined 
to harness words to help sell electricity. 


At that time railroad advertising fascinated 
him. There was romance—and adventure 
—in the great tangle of tracks spread across 
the continent. So he applied and was 
accepted for a place in the Westinghouse 
Graduate Students’ Course, hoping some 
day to do railroad advertising. 


A month after he started the course he 





@ “What's the future with a 


large organization?” That 
is what college men want to know, 
first of all. The question is best 
answered by the accomplishments 
of others with similar training 
and like opportunities. This is 
one of a series of advertisements 
portraying the progress at West- 
inghouse of college graduates off 
the campus some five—eight— 


ten years. 


was made an instructor. For six months 
he had classes in the morning—then was 
free all afternoon to browse through the 
Westinghouse plant and learn those things 
that have made him valuable in the 
direction of Westinghouse advertising. But 
that’s getting ahead of the story. 


Andrew left the educational department 
to be a requisition clerk handling requests 
for literature on Westinghouse irons, fans, 


Westinghouse 





toasters, percolators. Here he got his first 
glimpse of merchandising electrical appli- 
ances—an activity that was soon to rank 
with railroad electrification, marine engi- 
neering and the other important branches 
of the Westinghouse business. Andrew 
grew up with this development. He was 
one of the men who organized the mer- 
chandising section of the advertising depart- 
ment, which has remained under his charge 
since that time. 


But his activities have been wider than 
this. Because of his understanding of both 
electricity and advertising, he was made 
assistant to the advertising manager, giving 
particular attention to national advertising. 
With the growth of the merchandising 
department, sales promotion also came 
under his charge. 


Today he is manager of the sales promo- 
tion section of the merchandising sales 
department, head of the merchandising 
section of the advertising department, and 
assistant to the advertising manager. 


To engineering graduates interested in 
technical writing and advertising, Westing- 
house offers an opportunity for realizing 
ambitions to the full. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


Zoek 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 
Courses, each of four years’ duration, in Civil, Mechanical, Electrical and Aero- 
nautical Engineering; Naval Architecture and Marine Engineering; Mining En- 
gineering and Metallurgy and Geology; Architecture and Architectural Engin- 
eering; Chemistry, Chemical Engineering and Electrochemical Engineering; 
Biology and Public Health and Sanitary and Municipal Engineering; Mathe- 
matics, Physics, General Science and General Engineering; and in Engineering 
Administration. These Courses lead to the degree of Bachelor of Science. 


To be admitted to the first year class applicants must have attained the age 
of seventeen years, and must satisfactorily fulfill entrance requirements in Alge- 
bra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, English, 
History and French or German and two units of elective subjects. EExamina- 
tions are required in all subjects except Chemistry, History and the electives, the 
requirements for which are fulfilled by the presentation of satisfactory certifi- 
cates. A division of these entrance subjects between different examination 
periods is permitted. 


Entrance examinations are held at the Institute in September. In June 
applicants will be examined by the College Entrance Examination Board in 
Boston, New York, Philadelphia, Chicago and many other cities in America 
and Europe. A circular stating times and places is issued in advance by the 
College Board. 


Graduates of colleges and scientific schools of collegiate grade, and in gen- 
eral all applicants presenting satisfactory certificates showing work done at an- 
other college corresponding to at least one year’s work at the Institute, are ad- 
mitted, without examination, to such ‘advanced standing as is warranted by 
their previous training. 

Graduate courses leading to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy, Doctor of Science and Doctor of Public 
Health are also offered. Special Research Laboratories of Physical Chemistry, 
Organic Chemistry, Applied Chemistry and Science have been established. 


Correspondence should be addressed to the Institute of Technology. 


| 
| 
| 
| 
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PUBLICATIONS 


Catalogue; Bulletins of General Information, Summer Session, and 
Graduate Study and Research; and the Report of the President and the 
Treasurer. 


Any of the above named publications will be mailed free on application. 


== 


For information, address 
ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE A, MASS. 
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Uplift Applied 
- To Monuments 
"By Ous Elevators 


‘Tus Englishman confessed to his Amer- 
ican friend whom he was conducting 
through the London Tower. that never 
before had he visited that most historic 
building of his: native city. It was al- 

, ways there; he could ‘go any time. So he 

“never did, until the insistent American 
prodded him into action. 

Is it fora similar'reason that so few 
college ‘students in and around Boston 
visit the Bunker Hill Monument? ‘Hardly: 
because they come from all parts of the 
country. Is it then another instance of 
“indifference of college men? Not. that 
either. College men: in Washington 
generally ascend the Washington 
Monument. 

No expert is needed to solve this 
puzzle. The ascent of the Bunker Hill 
Monument must be made on foot. It’s 

a long, hard climb;, But visitors. to the 
. Washington Monument are speedily 
“and comfortably borne to the. top in an 


~ Otis elevator. 





© Harris & Ewing 
AMERICAN HISTORY ELEVATOR CHRONOLOGY 


ni ee ho . 1879—Otis Stéam Elevator, installed for use in con- 
1799— Decembet—Congress passed Resolu Aachen tg 


tion for erection of marble monument in 1884—This’ elevator converted to passenger use. 
memory of George Washington. Round trip 17 minutes, Passengers carried to 
4 the top of the monument during the life of the 
1833—Corner Stone laid— elevator, 1,279,719, aay : 
=a 1901 —Electric Elevator installed, having a round trip 
bed 1839—Work ey ped we time of 10 minutes, Passengets carried up during 
— Work resumed— its lifetime, 3,750,000. 
rtf yee : 1926—Otis Micro-Drive Gearless Traction Elevator 
» £1884—100 oz, pure aluminum cap stone set. = with ‘ round Bie time of 2 minutes. 
ee Bs Will carry to ‘the top of the monument an esti- 
1884-1926 Over 5,000,000 people ascended mated publ A of 12,000,000 passengers in the 
to top of Monument, | same time as the life of its predecessor. 
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When lightning 





Upon such scientific 
achievements as the 
cathode-ray oscillograph 
—lightning’s camera— 
is the confidence in Gen- 
eral Electric equipment 
founded. Many of these 
achievements are better 
known. The modern 
developments in x-ray, 
theservicethat has made 
MAZDA lamps. a staple 
of commerce, the modern 
small motor that has 
taken drudgery out of 
household work—these 
are some of the mile- 
stones of progress. 
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seems as slow as a glacier 


It is easy to photograph a 
glacier because it ‘moves but a 
few feet a year. But to photo- 
graph the effects of lightning 
on electric circuits—effects that 
come and go in millionths of a 
second—would seem impossible. 
Yet there is a man-made ma- 
chine operated in the labora- 
tories of the General’ Electric 
Company that does just this. It 
makes even lightning seemslow. 


In the machine a swift-moving 
stream of electrons flashes 
across a photographic film, It 
dances out of its path when 
the freakish currents, caused 
by lightning, surge along the 


GENERAL ELECT 


CHENECTADY, 


wires. There on the film is the 

footprint of lightning. 

It has made possible a study 

of the working of a lightning 
arrester—the ingenious device 

that protects: the costly equip- 

ment of the. power house ‘as 

well as the very lights in your 

home. 
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